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Abstract: Peduncular anatomy of three genera in Nymphaeaceae (s. 1.) and Nymphoides peltatum in Gentianaceae
was studied. There were 3 ~ 4 collateral vascular bundles arranged in a circle in pedicel of Brasenia schreberi, 4 collater-
al bundles and 4 bicollateral bundles arranged altemately in a circle in wild population of Nymphaea tetragona and 20
vascular bundles in 3 circles in cultivated population, 8 vascular bundles in an irregular circle in Nymphoides peltatum ,
more than 70 vascular bundles scattered in Nelumbo nucifera. Bundles of Brasenia, Nuphar, Euryale, Nymphaea and
Victoria were so similar that these five genera must have closed relationship and should be treated in the same order of
Nymphaeales. Bundles in Nelumbo were different from those of the other genera in Nymphaeaceae (s. 1.), but similar to
those of Monocotyledons in despite of its seed possessing a pair of cotyledons. In addition, Nelumbo had a unique turbi-
nate receptacle, in which the apocarpous pistils were embed. So Nelumbo should be treated not only as an independent
family but also as an independent order. This taxon possibly was a basal clade in systematic tree of angiosperm diverged
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earlier than the divarication between Dicotyledon and Monocotyledon .
Key words: Nymphaeaceae; pedicel; comparative anatomy ; systematic relationship

I~ R R — A K MY, ¥ 2E5E R ( Brasenia Schreb. ) 7KJE ¥R ( Cabomba Aubl. ).% R ( Eury-
ale Salib. ). Barclaya Wilich, 2 J& [ Nelumbo (Toum.) Adans]. ¥ 3% ¥ /& ( Nuphar Sm.)- BE ¥ J& [ Nymphaea
(Toum.) L.].E%& (Victoria Lindl. ) fl Ondinea % 9 R . AP EABEHFEHBSE, mAAE AL
B HFARESS B K R A R BRI E RS S, K8 “H R (euanthial/anthostrobilus theory) ™ 1A 25 ¥
BYAGAE . 72T B AR [ NBR“ B A HE B YL (ferbaceous origin hypothesis) ] ¥, 1t 2 JR 45 28 3% “¥ B 4" ( paleo-
heth) A RB ALY, Bt , KR ZP — EBEANRETFHY P —NERAR EEZANEERE, &
PR TR R B R T RS SRR — N E " AR, AHE Y A5 S X S B T
MR, BTBA R SR TFrHEY MR EA X" .

—ABHBLR, X TFEENNILMBEMERZEANER, F2 ¥ E R AR B R, Wettstein, Buchheim,
Bentham Fl Hooker 254 345 0 —#I 4L 8 , B : i 3% $} ( Nymphaeaceae ) =™ ; Hutchinson ¥ 3 5 Ity K J& 8 )R fuzk
3% JR %9 R M1 37 9 7K J& 2P} (Cabombaceae) , 35 BEZER} 35112 ; Bessey JUMF EL43 0 3 B, B . ZESE A}, 2P F g
R AR EMNETERE, MEEENETFERE ™  ZEBKAN, " NEENEY, 2B FEMN
A EFEHRNKERES b FIEERARATES —LERSE, EHTENFEXR . B, 20N
A, B2 AL EEF  Barclayaceae K B EAHRIZEH A BB FEE EREAKEM.

EFRHANT XEENNRALAREAFERL ZRNREEM AR RANIERE LR SRS, Hik,
RMNBEFRTEEFFEER ERMNARRS 3 REYHARMN( # 4 4F8) LW, NI EFT B#ER
L9, Rtk T 5 mEP Y AR S WA T I LSRN ZER(RIERE ) AT 8, LU SCE
ER M REET R RRBR MR IERE .

1 #HRE5ERHZX

MROEEERN S 3R 4 BRI AET R0, RIEEE T SEELE KT EMAREH
BRI E R R AN R AR RE 1.

®1 HAHHGRR

L SRR A A R R4t R
Z3E Brasenia schreberi #1367 2003005 BEAEEEAIL 2003-04-01
BEEGREER)
. na (caltivated) H16J7 2003011 BB RE GRS ERAYE 2003-04-06
EEFERR) ) 6T 2003001 PHEEERAHN 2003-04-01
Nymphaea tetragona (wild)
3% Nelumbo nucifera $1 677 2003088 PEANEESRGAS KO 2003-06-07
# 3 Nymphoides peltatum $13677 2003089 PEAHEEKR S AIIHATTE 2003-06-07

BE BB ERET A FAA(S0% B ) BB P EEHGE, BoHEF U FHABRAREG
BEHAMELT, NS AECE, HIREHEEN 10 m YR, HER—HF AR —FLY 6, PN
K, 7E Olympus Y4 B #0485 T WA M B AT 55 M FTAR EiEAR AR FAA ) F 8 4R 3 1E ¥ v VS K & bt
F¥EHEYIRAE (HNNU) .
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2 MBEER

2.1 HHFESMBHSEAE

4 YR RENEAKEDS, HAb 3 MEYH IR KEY ENERBREELES, NEERRET 10 ~
20 cm MHRVRZEM Y BK W, 8 BRI AUKAR LA H K 2 20 ~ 100 ecm, RETEHA T 5 WEHKN, &
BT RRE AR EEAERNEMBERR A RKREEAERKEHRERARTDAR, EH¥K 10 ~ 100 cm.
HRMEMLEBRE FIREABNEVRAR T ES . FXNER LA LR, MEXNERRE
bt
2.2 THHTBHAE
2.2.1 RELEAGFNME ARNERBTEEREEIGERE REAKREERE,EFE, HIHT. K
FEJNEEERE, BEH 2 M EARA 1 M ANTRAREAR. BREAWRZHNRRERELEROLE
RHE,FHBRELETHY , BHERKE.

RETHRAARAH 20 ZENEBRARA R, BEARHANEREMN, E3-5E513~15 B&EZE
HRMPZ AL —BRAPIAR—KNSHE, SEZAHLRARS R EEFHAAN T RS, BEKES
o, MAEE RS A THP.

WP EE I~ NEREER, AER AN PE, KPP ARFERESHE, TRE, EAES TR,

HEBHMEAFRBLS FREATOERNZ B HERAX L. RITAIX SHEPEFE N KEREE —EH
XREFBEKRF  AREBANIRBKREG, UABEREANA TR, THM FHENRSRERERE
HEEREEIIBAZE, B ERNREE B, i THMEEROKRERSIHE—E, REIA—-IKRE
HERE(ERAEFHEA), T RRNDEERIIMMEEHR N EROIMHETROER(E 1:1).
2.2.2 HimEQLARNAE FEREMNACARUELEE REARERE, T, B9 RE,
SEEREE. ZETHEAGAGI0SERBAMAR, KPRIEREN 2~5 BABREN, BRRPMS
FEAEAL, EANARERESFE A, ERAHLAT  F4NMANERSE, BEERHNER B PR,
FHRBENHE—B/MKIE.

EMTE SN EREEHR, R 1 BHH, AR, —FANBE, M AEXRSEMEALKSMY,

FEEREG —THERERA— MM ORERELSKRRERBEE TR, HILES S KA ERA B
BIWANARREBS R, HP/MIE AR, b ENARBRE 128K . 58, M HE 4T KK
EHIESMU, SRS R AR, W EERE B L BEE RN, HARRR S FEEELENR
FRAETRERNARRLIESTRL, TE, KBRS FRS, FEEHVEARS FRAEEROER ; HIEHT
FIRE X R X (B 1:2).
2,23 HEBEHLAMANAE REEENEABUEERE . REUWIERE,EHE, BN RE,
SMERBES . RE THEAASSH 70 X EMEBMMAR, HPRIEREN 2~ 5 BHRED, ERRDIS
FEARHELY, AANARERESF SR, EEEXALAFR  F4MANRESE, ERERBHINEHRNF R,
AKERIMEE 16 M PHSEHR—B, S/ EZESHE -LENPNSEE 1:3).

R ETRR 3 BHY, 85— 16 1, HEAMBSGEMEE L, BIERE, WE MR HHAR, —#
W, — AR, AN, SR EE AEEARTHEEREMN. B4, EEIIDMKRK
ESMUAEIAL , o S R AR AR A RAR, L F A BRER S HSHREL, EXHRN S
SRR, HAFEIRE MR RIS B, X PR RE R EEHER A RIS HES . B —58
AN RER MAEEWHOEPR, BT NHABEEER, XITMETRMEBEKR, RAE - EARERE E
(H1:4).

RINEEMBFEEEEFPRAEROESRAL, HEERER /D RAREHRRSENEZ S EHEKH,
RHREZSROBEMEN FR L, KABK, Aat, ErHo@sm g — X", SERJHRE
FHEKAEHARRFZE, BTELE—SHIFR.
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T X 4 . 94 O e ) ] ,
1. BRAWENEDE;2. BEHEBR)EMNEIE ;3. BEGRIEER) ERRIE;4. BEEGRIEFR)MTNR
th o B ERIK;S. HEMNBIIE ;6. HAEW LRPER ;7. BIEHP - BERE K8, HREWNBE;

9. HEXILMA PRI,
A. SiB;As. BURE MM Bs. BERREL.EE M. BEARSIEP. MARER; . FEARRRTHE,; X. Bl

A REB

A1 sE#fd 3 R bERERG#

22.4 ZWEABEAMR(E 1:5~7) EWHEREYELEE REAKR LR R RE, fRERE
ARG, DL LY AR TR AP 40 B O . 7 AEAR I Ah T E 7E T 35 IO BE PR, BE W) O BE ), Ak 3 B R
A2, Re AR AL 3R B T IR e A 28 4 8 3 K Ak, KR 43 B8 R D T R O FE 4 AR
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RETHEZTARE 100 LR, A A A BZH K, HPRETIE 0 EARNARBERRA
BERMEE, XEARSRE—ENRERPYBRARTD, AR EEER, B ERHKE 1o k.2
FHRABH 7TARIEN 10 BNPRE,HPE 1N UELEEBN PR, EREPEERRTREY
SEAR.

EUR T EERZERE , K 70 24, REBRHEEY, HR 5 RER SMEOEES KN, AR

HBELD MK EERARS A EH, RESRARESH - ABEAER . LIS AN SER
BENHEREY—H, BRI EBTFRERTSE" , ERRIMNE, EEEREERMFLELR
BRHEANEERRBIREREEE, ARAEIREARRFHIELS THARBEHER, HETEE,
B/EER R FEEE,H BEY A ol OREEDI U A it A 40 jRAE AR BT ok B B4 P RO B HK
ERARAMERS, ETRERMA AR, FARE—SPHR ENEERSETHHEYNAERERH
oL, 0 EBCREFIM T REEHR, EERFARAE, FEERY, SREERTHEREAFERR 11 2E, 5
ERRHA2AMSE,HHIANFEHR VIR, IHEHREREAPHEYOEE R ETRI .
2.2.5 FEAGLAMIME(H 1:8,9) FRNEMBRUEEEE REAE1R,EHE N9 K
T RETEEHIE 1~ 3 BRAHMEAM, FEARE MR KM —K[E, EA 80 21,8
3~4 BHY|, [SEZEL 1 BRAKMEEAESMR EERNPRELR 10 BEEENAR, LIHELH,
BERAN THS KERNART , FEAREROAR, A ARG BEHFAEREA .

FEREWTR 8 MEER, BHSMDE, BN —RH  EERTERBARE, HEES KRR
HEKRE  BERAMENER, KRBAFTERNSE  HFEHINHAR.

3 itig

BRAEIE 3 EERHE WM AT T LB AR, RAEEMN P AT RE XS ER, A
BREEN PIEREANERE, THERSEYRTH R HE SREER,H B0 8HT TERAR T,
HIX SR TR AR RITMECEERHEY KBRS, RIHA 3 -4 MW, TR HE
XA SNMEER,EEFAATRE —HHN, HRATEENTFHHEYZEERR —ROHEN T HE—
RALMINBHESE, Bit, ERNSHERBERRZNSH MEHHT , EERNZPHBLE, 5
AAGEHBERERA, FBUFHHEYHRTREERBARTEZF 2R K —RHN . BiL, RITA
K EERHY TR RNREERAZ—REFIF AT S BT HEYAL.

BRAE IS, AR RN AGR P LS, WAL 3 M HNEARES FRRNER, BRIIA
M SRR AT T L, RAZEMBEREW - SEAKH AL, AR F K 3 Rk
R RAEARFERS FRATE BB, TR FE FRMME, 7 815 £ 7T LA REE B LR B e % hO 40 i B, 3
WEDAAMEE P RETRORFLARROGHKERRRAYE . ENEBIEA LR T UEEHN
FHHEREY, BRI SUEER PrE— REEKEY , BK RN EEEE, EHKE 1 m U E,H
B EKM R EX, ERWEN 80 cm. MEWM A A, WREHREEXBHK REHETRBER.
e, A KEREE | m, ERTEY 15 om, B BELREES R B KK R AN FEFEA M R W T RE
RERNKS B, EMNHAERN K BZHERERANBHE AL, AARARENEERA BEN I
B ENBERTRE H FERN I EENIBENNGR.

B4R 3% 2 xR A A R AT T WA, B NEER P OB E R KR
D% E ML RA MM, RS RS SERENARREREX AN IER . ARRMUE, BEMT K
HYERGERSEL SRR AL MR F, MR SRR MR BRI, R K R ERS
HAZRAABREG AM, - FETURI S HER, FERSH R TEE; 5 — . AP AR EENA
MRARMF AP RFRARBLAMNAL, ANTTEBRFNER. Jit, BAA8R ARk EHY K
MNP E N B SR, AR N AT R X R AGIER  ER I W B AR E (FF A R R AREE
B BOZER R, LA B DR 1 U0 B O it B 26 SRR b, b B SR S O R B A I o, BRAR B A R
FEt BOZESE I BRE NOR R K SO T E JE IR R, 306 T S0 B 9T I B (P AR R AR AR
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)R PESETHHRTS, AEROGARIEFELN, BAEERENEREE R IEBRFTIER
MARSHERL, REFRNESE  BHASBRARE, FERAE 1 MIEREHSE. AT R
BERBTHIMBESSENELHUNERDAE RN~ DXIREER, ARBREARLRE, KE
WEFER HFRASERFE, FREERERRZE, FRE —E0OIMAR #IL, RITA D, ;- CEEH
T ESX LAY 0 R BRI R X B RRRE  JF R T 2R th TEMER A K EF S P #T BRGNS
R ESEMNARBCENFREXRRBETERX, ENTRAARRN EREEFNES MAERNTREHE
Bli 4 £ VA A e B W E R K AR A TE MO Ak e it Bt BER R B R ER KR EER , ALK E
NfALFL BNETHRAMELZ B2 P EERT, BEREELX 70 K4, EBRHN, KEFF RS2
E® REROEAAHERFXAERR NEERPHOEEREAY TSETHEYHEM. BEXRAETFH
M F - RRAE , B BB A —ERETB R, BAEN O HEETHP SMIFILE, FrUERR
— AN ERE MR BRI R, ROIXM RA, RE A TRES THYRENERN — T ENTF il
Y5 B FHEY RIS T B A B
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