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FLORAL MORPHOGENESIS OF RHYNCHOGLOSSUM OMEIENSE
(GESNERIACEAE) AND ITS PHYLOGENETIC IMPLICATION
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('K unming Institute of Botany, Chinese Academy of Sciences, Kunming 650204)
(“H enan A gricultural University » Zhengzhou 450002)

Abstract The morphogenesis of the inflorescences and flowers ofRhynchoglossum omeiense
has been observed and compared with its allied groups- Several remarkable features and evolution-
ary trends have been revealed as the followings: 1) The inflorescence meristem of R- omeiense is
different from the normal racemose meristem in its fusiform and ellipsoid apices having been shifted
to the ventral side of the axis instead of globose apices on the top of axis in the normal raceme
which has developed a unilateral raceme with only two ventral rows of bracts bearing flowers- 2)
The bilabiate corolla and didynamous stamens in this species is probably related to the state of sup-
pression of the staminode- 3) The initiation and early development of its gynoecium has maintained
the nature of the carpellary closure which may have formed the axile placentation in its ancestral
group- The bilocular ovary at the early developmental stage gradually transforms into unilocular
one in the following developmental process- 4) As a relict species of the Klugioid plants, it is close
to the genus Whytockia- However, it is almost impossible that R- omeiense has been evolved from
Whytockia, but that Klugia and Whytockia may have come from a common ancestor and developed

in different ways-
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Ik EREES ( Rhynchoglossum omeiense W- T - Wang) R EREEM, 4TI E L, SFiSE
X, F1982%F 1 £ SCRIEAE B LHAR RIE Burtr (1966) W%, REESRBAN KA, aMEFHESEMNZ
FEAEREYREERE ZB W R ERE XY Klugioid MY 2BV — RN 18T 0 A1, 2 SEAE W 1Y 2 I
MEAA R ESRAN, 2HFEANZEHY MR ES B EAEUN RS A H e i i
f) "R EER" Y (Weber, 1982, 1978) MREEIXFAMEF SPLLEE, Wk JE R E B H B R
Klugioid 1Y), HMFHEE BTN —NREFRIKERMES (W. sp) W HE A A ERRR A
BB WHF DX RREE SR (Klugieae) BRI XM EILH, X—XKIBHERHEEEWIELE
ZFRACHL L, IRERFEEREEERTEEBAREE LR RFELM N I, i
JERE S~ HREEESRRAREOFR P KIAGIC A R, V5 Rl i JHE 5 S5 2 T8 A0 ) s i JRE ()
REEBRMN X —E SRR EERCEEN, AXKEREEELTH MR TR BA U H
VB H, IMEREFEELDBESKENHR, THRITREEERMRATESEBMRAAKRETXLRE LG
FER) A A AR EERE L,

| A%

KJEREEEAFARERHANAEF SR TUIE, HH raa BeKBPRE A THEES
TR BN FAA FHEAN50% LR, S0 RBKES% LB, RiGEMEHR FHEZRBS, BL
100% 2B, o 2R 7 KHE, co. A ST, EAEGMBEE, EEMEE NWERME, HTE80 R/
MBI FAA FHENS0% LB, BB RBKE, REEFAMEME, &89 7 R AN IRAR LG 6

2 MEmER

I JE 2R 75 B O AR 1R — U B BARAE R, FEFITEFF B A & i B R, 53R, R ZAE, JLF
K M ETRE, bR, T3, welds, & Dim W 2 m# R AR (rotate) AE B HESA,
TSR, JEITIANECRT T BN BEMESS — A, ST PIANETRE R MESS 28], TERL 2R, S AEMER h BT
RPN PO BZRL, T 5 T %, Pl E—%, NP ENEGE, 2 kg en s,

21 FMEZNAE

FEMRJE R T E ST, WA 877 A 4 21 2 1) IR I i st RO BRI BRI (AR 1: 1, 2, 3) , SJGAESY
HE LR IE Y SRR Fr I 2, R =B 1) B A R P TR, BEERIE BRI — IR T
A ZE R, SEERANTE AL SR 2k 6 s T A R R B AR A At R, BRSO TR A SR A A
ol ) T DU RS AR TR B A AR (KRR 1z 2) (AR LSS, AR AR o AR AR TS B T 44 A 0 I A A
Jr e AR X ) AN S, X ] RE SR AE T R T SR A B A i AR RSB ALRRE (B L 2)

PR B ST EMERIE, B R EEAE YIE 07 1a)_EACSE TAE 3 407 1) 480, BEAE A6 R 2R B i I O, LT
BV, BEIRFEAERIE A A GBS R R (B 1. 1, 3) JEEGRLEAER, 52 A SRR & I i 1k
bt A AR R T B, A AN G Y S IR O e A A SR, TSR e A 6 R (1A
RRT: 3) AEAE A E AT, B0 =5 Fr 22 1) DA 2 il T ) o o B i, 2 B o e OO = ( PEIRRT: 1,
3, 4), HEEEW AT &R TERE KA, JFEANZARNERAILFER (FRT: 4),

2.2 e MBS AE

SR kT 2R A AR, P RBGVEIFZ AL, KRIFFE ML BRI ER
ke (R 1: 5) H)E, FES AN TEME L Z 18] i P A2 A G B 4SS, RIVRRERR TR 2 | Bl el v 1 — SR
HERS LA A 25, A MERS IR LRI 4= (B 1: 5, 6) JFHAER RS RET, BACHERS IR 23R
PO IRR, HREFIEREEZAERBAEFT A2 mm K& (BT 7, 95 BRRIT: 11)  FEmB M
SRR A IR R — e R BRI A E R SR (BT 7, 9),
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Bl & 5 AE I L R Ak 8 1) ARG, LM A= AR K il 5N SR R ) IR BOER R, Bk A B e A (B 12
7) JEMAAE R T, R &G R L A AR EA, IS RAMECBIE, B
(B B/NFimf s Ar (B,

AR B HERS R A W AE R b, J5 o BRI il Ay 24 JR 3 AR s, AR FROR 87 7 A TR 26 ( B R
1: 7, 9) 42N RAEE R AP &R, AW ZE C#ER HRHFZ M 25 E Z M 25FE, X
WIRATE T RBE B HES LS R (B IL: 11, 14) ZEREE TEHERAEKITE,

23 OENEEMET

24 0 I Jir 5 S o R EIR AN DU A B B HE R 4K 2R JE PORT B, MESE R AR AT S AL & B LT R B A2
A H 2O R B (IR 12 8) , 2100 B JR B0 i 4 343 7l 14647 M TR0 A= 4 I T (s 2400 B2 Y 3 R FE K
BYIMAZSEE (B1: 9 EMII: 10)

Wi E RS E R AR T, 240 B 430l m) AT B 4R JE 1 & B 0 BE Y rh il 2 1) B TS P9 465, DT 158 2400 B2 19 3
SACHESS B LA, B2 I B O R IRSEL (IR 11: 11, 12) (SRS, 20 BV T A% 42 fi 1 A
A LA NEF AR N E MO EEETER E (BRn: 12),

EHES R ERRH, 20 RN %I A IRy BB i MESR L %R %6, 2 MUK TR &
A TR 0 ) S SR, X BT s B 1A AR R R S, Kok R E U ST s B IR AE B (R
I1: 13—15, 18) , XML EE ey, e mMNORM BN CERELEMAN%, Wi, 20
B2 A A A T AR 18] B B s R B F R &, X B2 0 B DA B A oM BLE S (B RR 11 : 14) 20 K
% B RAELN B LA S B B @& T W T A G g 48 T e 0 B A —= (R 11: 15— 17)

AR R BT, THEINSCLT T 240 B2 A A A T U B 3 T 2 210 B 4 1 43 ad
2 YNBSS, 2SO R LA GM Y & (B 1 15) , R KH B 2 i a0 R 8] A=
Kr sk EMER M L F G, MO KR @A T H WA TR B IER, WAL+ 52 &0 SRS
(BIMTr: 18),

3 30

31 IBEEXFEERLFHNER

Ik JE I T BB BT 1Y Tl 52 J0 FROR 2 22 7040 e i AR R 3 (AR A DA 2 28 B A= T8 )7 3l
FETAD 385 TRD ASAE 2 A0 0 I T A9 — 2080 S % N 5 T i — 888 e, (RS R0 P AR AR R 5, 1 T A9 A il
MR EBAR A —HATWE R, BRI THEY, bk W, WS IE B S WAL REA [ T S8 R 50K
1t AR A 35 B S R X L R AL,

BARFEENNREEERWATFIRHFHESBHEYZMEA L EZmR, Hh SR ek
R EEBEYNE —NRAELT, TN Lk ERBHZEAEM (Weber, 1978) IR ZE L F
B E R AEY B A T A K A 2R R E B B R B A T A= K 09 LR AE 77 i RS U AR 40 R AT A0 52 36 WL
2%, R E R M T A K O 5822 2], 128 A A0 25 525 _E 2L /N A 0 28 8 AR T 28 A=
KB R & FAMAB 258 L E R, Weber MR EE &R HEW AL F R IR A B2 ASBE LAY

AL T 1 T AR R AN W7 X —Fe SR, PRI 788 o IR AL T, B2 TR SRAE )T, WER K
AT, R JE AR B R 7R T SRR BRI 0 HoAm T IR T, AN 5] 3 % 67 F 1E 0058 2[5 BRIE A B
RIETF o3 HEAR RYE Tucker(1984) , EE AL AT RAAEE e 2 B BG4 B LR XS FRYEFRE | B
BRIE A LU = A W 28 B AR AR 258 SRR, B TR A 43 A 4L 2R an il BR FE A0 s BR B 09 43 A A1 23 0 A 4
FE A NS AR ATAEXT PR B 2R B Uk JE 29 o B & 4R T 0 A AL R AR X FR M 4k A R TR T T 2 R AR s B IR
T A6t 9 B B A, T T G AR AT B B 4, R D Ak~ R A i 49 A (] 2k B B B SR Bl AR S 1 4
B FERAE o A AR TR R B 2 VA R
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AT F S T AR MR Y, (BT 7 A AR s A & E o B2, 85 T 7E [R] B X B p o & b
BIAPAN UM SR, R RTEMEN AT SRS, T HE S A Kl X R R R 2R AHE R
FIHE , KRERBFHIES LA RIEA . MR T B 7 B A AR RO A7 R 46 1 PR DROIR A 280 0 2 3 7
WA 2K E R (Crisci et al, 1980) EEEWFE CINRE], JLER20 G A AR M 2 72 ER L8R
B (SR ER, SRR EMEN A ZAEIER, PR s N oz 5A 45 i SR FEA R &
A B FIBT BOZ 5 /MY (Stebbins, 1957) (AU, FATAE BNy, X EERUNG S 0] B8 2 Rk & i S AE
BAEEMERE RS THIRI b a] WL, Wk JE 905 B & X — Rk & A R AL IR 1 SR AE 7 7 A2
H LR FEAZ FILR BT S B AT 4L, 43 A L4 R AR RO A 2 T 52 M T90 s 43+ A= 20 2 k) 226 [ 28 4% i L
ARAE T B T0035 53 A % SR PR VE B kBT 5 1S | ik JE 2R 75 B & (B 2048 I 1) 1 0 — 0 79 22 T ROIRAE 7 1] g
Sk B F LA IR IE S £ F L7 5l LY IEH SCRIE )T,

3.2 BUBSRFEERETEEHMENERXR

BACHERS B & B R WE RAE IR R A A B R AR 2 B I Sk, M5 M E R M4/~ 68 & M 7E B 3]
B R E R LR BAEA KSR R, BN S 77 68 5 MESE R 2R 09 A K3 B R o PR 77 BE
FHES A LERA AU EFYEA A TRE, MG TRETHESELT P HERAEE HIHER
KEBRE e E SN AL EXFERERBE E ARG M A, e KBRS,
R MEE T HES TR BREIZ IR R & BRI RS O & =, BIIAS R R A AN 5
HREEHER , —E MK E AR KT REZT FEA1R K AN E I RS — € e
R XK KRBT T BRI S K AR B AR B B RN AT,

JIBEREFEESHENERFRSG A THAL

s JEE ) SRR RHE RS A0 R AR 2R AN B YA O AEMERS A R G R AR b RE HR, BHUTRY A (0 S AR ke 1 0 B DA 2%
FHEAREFF @A, ARG Ak G DUk B 0 B2 DA T AH B AR, O BB AL T i s il T = N S
.0 DG TR RN T HET BMALS S, SEEEMESHAT &0 KNS
(Eames, 1961)  AbFJLAL Y oA i o2 R0 58 G 22 2 1] () 1 8 2 AR A A U i o LR SR AR el =
1) Sk B F AL U G JEE T s ) v R, X — K B AR e 15 O AT BB T BCIR AE B R AR S 2) SR B
T AN TRl R R TE T 5 TR R B IR a1 A SR 46 3) kA TWO K LA AR BLATEE, (H.O BB GIEATET
f LA, BIUORTE BRSO B R %4k

ik JE I E EHES PN R EMA B ERE, S IRTEE LA P Ah G ) 2R 40 & HE
(Eames, 1961) (ARG E B0 K EIEM E M R A, K E A0 B LTS A B AR Y $2 fi 1 M=
i E@a, 2N OERMBG S AT TR ERIEN S B MREL HEEENE, EHEELEN
i, 2D ARG A B R AL B, FFE RVR S T A A T ML SR g 22 MO KA A
MIAGA B S, AT 5 EAR B — % N TS 30 b il iR B Y % T o A8 i b 3 I FEE i B B — = T s
BLFF 5 A A e R ) P A A 0 R s JRE DU &b 1 3 2 ] e Y DX

WA EREFEEMREEE B EE Klugioid YW MER MR %R, £ FEBMEYIE L, 27 /5%
ZEZBBA RN, BE FESY) R, BRAET D I i AL i DA 2 A ORI AE T i i &
Wi A2 —E TP (Wang et al, 1997; Weber, 1971) WESE A B LS i 3 — 25 B TE Hh Bl G FE 1 — % 1 /5
[Fi] 0 136 R 1) — % T o5 ) AR T R 0k i O T T T A A 0 A e S M A A e A A e e B (]
{52 163 JoE S AL ) v ) o B X, S22 R IR AR,

RAERKEWBZH—RIE T ZHHMEKEIGIE (Crisci et al, 1980) , MRIFEE# R, X LA
AR RH — RIVB/NFER R WA T &M ARK SRR PR | A5k, 72128 6 — SR gt Ll Fh 2
th, AT D 8 R YRR DR B, XAE T D 1 B IR IR AT B BRI (Wang et al, 1997) JETES I
P A R R, BE B ER REZREEAL TR EESR W, NRFELKEERE, WEREFEENR
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JEE B AR A R 2 it i R 1) e 4 ) 000 S fie e 3 A ) ok 9 2R BRSPS B SRR X — Ak i A T
REFH¥E IR ERAY & AR R H MIRERZ B SR B R,

JHIEERFEEEXRTEERTHNRAMNEURMEHEBERIXR

R- lazulinum A - S- Rao et Joseph AN EREEEBEFIENF RN, ERE R FRGR
fiE, BRAETEUTEE S RFR, 2R LR, A EBREIR, R EEFR A ANSE KA G 7 90A b AR & 708 H /Y
PR AR AR (Weber, 1978) o%%’[‘%%%MR*/I\%ﬁ&I\ REREFEEEMR. lazulinum 28 T IR R 46 %
fiE, #2580 A TR E D) pE S Er R SR E S A X NREEE BB MRE, Kiu
gioid WY ELES M TEE, S22 RE U, U —F R azureum 7770 T EMA SR, TN
RLAEHME HEL (Burtt, 1962; ZFIRT, 1996) (REE & BB D SLH) Rhy nehog lossum T 7041 X\
EPRE, R E R R 2 H LML (Burtt, 1962) .R- azureum TEFE 36 N 0 A 15 BH Klugiod HY) ] e fEBE &
wrfti o B 2 iRl SR, B X Rhynchoglossum ’FE%E’Jéﬂ%ﬂlﬂﬂﬁ%k%ﬁﬁféﬁ%ﬁ%zﬁoﬂtﬂzfé REEE
MR- azureum W1E Z JRIGVER MR T B & 8 AW A #0373 A1 A0 730 A 2R R I 38 B AR 2 7 il Klugioid
YR F BT

RERBEREEENETNTRET, URE BT L, MR ESBEYNE T
X AER AT B ENTRTE S K AR TE 7 e R 2 =57 A e R 5 8 s 0 & B FE B A
FEARA, P — B XA T 57 B S B A IR A HESS A0 DU A BE B MESS SR B T [RI 25 A A=, TE A S (4 B 1) B 4 2E
KR MR JE IR B E AR ACHESS R 09 & Al 2 B B i B R MESS B0 By & AR B S 2R, B
TEURJE R B & P RS 8 e A MMESS R 2, IS O B FEAE L2 BOR H5K (Wang et al-» 1997) , T
M EERET, B0 MHES R A EHER IS, PO RIERERA BRk lEBAREEHR
HESS FIMESS ) R AKX BA R FHEE B L AL EM AR, ESHEN EHRAEB (Precocity) %L H 24
HE R AR Z B A E M EEBATNIES K AL E, MB/RE—ERE LR A, ik
JBAEEE BA T A KA SORIE F Sk 2 m () RBIRIA MR B 57 M E & B AR R 45 i PRk, T i 224k
RM—A B &k E T A K B R R E TR ML 2 LA TTRER AT I, RE —E B E BV EE R
#, BIRBEREEEATRER T R ESREY, —F o REERE TR L mAEE, I A E 8 77 W #
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[ hix 158 BR

BlR | 1~9. MR EELRKE. 1~3. /F. 1. FIE(1) , R — 208 r( R2E) (B1, B2) FI1E( R
) (F) , AETFHIPIIN YR R FE SR (B3, B4) 5 2. AEF T Y A A= SR, s 46 5 TOUS i 1) 46 J3 2 18D R 4 F T3 A
NALE A PIASREL(B5, B6) 5 3. BT TR BRI R IE KL (S) WARESKE; 4~9. . 4. KRERYIRILZEFILL
e KB A ERMIEE; 5. RETESEA MM TLATE, s IEM R (p) FETLA AL HBL, 4WITT 46 % A 1) BE 0 88 S
(st) AT HIEENNIFSZEAE; 6. B AMESRFIE(sd) 16 EIT 5 79 00 8 _EIT 46 BB AL T 30l f 2 eI
FEZ AR PN 5 7. PR R ) A A ol R B o 4 OB AR SR B R I A K, TR I s IR AU RS A 55 22 AR i 2 S P T I
FRBRHAER; 8. R MU BIRIE( €) BMSLA A 9. SRR AU RE B MER MM BRACHESS A & B (SRl B AL MERE 1Y

2 MREB MESS RS T HERS) . 2 N R E WY B B ER

BAR I 10~15. MESAMEEMAT. 10. B .9 H2 MEEWIAE SEAROCKIBOR; 1. 20 B N3 & T
RN, 2N EARFERA AL TR T SET T EE R C a2y E, IR EHER B/ T2 EHES; 12. 2D NER
DEOFCIES BEEL; 13. THABNTH, 2N ORWBKZCRNE BWERLA D&, THREM I KIS
RAERE(dk) . B PN IA R B LB EM ARG AEDIT; 14, TR S LR, 7R20 B T Pk &
M 15, CEENEREMA SRR KR, me 0 B T AL il 4%, 16 ~17. /m B 15 AU & B A 7 b5 B U i -
16. T E#YIE, M0 KOESaRELSE; 17. FB LB, m2A 0 5 &G R R 2 7 il %
18. 2Bk Bk,

Explanation of Plates

Plate | 1~9.Initiation and development of inflorescences and flowers- 1~3. Inflorescences- 1-Development of inflo-
rescence, showing the inflorescence apex (1), the two rows of ventral flowers ( primordia) ( F) and bracts( primordia) ( B1,
B2) , and two rows of lateral bracts ( primordia) ( B3, B4) ; 2. initiation pattern of inflorescence apex: especially showing the
inflorescence apex biased to the ventral side of axis: and two protuberances (B5,B6) at the dorsal side of axis;3- Form of
inflorescence apex (1), initiation and development of flower primordia ( F) and sepal primordia(s) ;4 =9 -flowers- 4. early
developmental sepals and enclosed sepals with valvate aestivation( with margins edge ~ to — edge contact) ; 5- Irregular
pentagonal floral apex and initiation of five petal primordia( P) at each angle and four stamen primordia( st) within and alter-
native to petal primordia; 6-Showing that a staminode primordium(sd) has arised at mid — adaxial position; 7-The lateral
growth of petal primordia and connected into a ring at base:; and enlarged stamen primordias note the depression of the
staminode primordium and the retardation of two upper petal primordia; 8-The independent initiation of two carpel primor-
dia( C) ; 9- five petals and four fertile stamens and one staminode; and horseshoe — shaped carpel margins-

Plate I 10~16. Development of androecium and gynoecium- 10. The horseshoe ~ shaped carpel margins; 11- two
separate carpels fold adaxially and begin involute along the median axis, and the thecae become visible; 12-the two involute
carpels; 13. The mid — developmental stage of ovary, the margins of each of two carpels separating along the ventral su-
ture line, the outgrowing of the base of ovary forming a ring of disc(dk) ; and a median furrow deve lops, separating the
lateral pairs of thecae; 14~15. At the end of ovarial differentiation and the begining of style and stigma differentiation
showing the top of two carpels are in edge ~to ~edge contact; 16~17. Transections of ovary at the developmental stage
similar to 15. 16. Transection of ovary at the middle ~upper part, the margins of each carpel have separated along the ven-
tral suture line; 17- Transection of ovary at the upper part; showing the fusion surface between two carpels shifting toward

the periphery of ovary; 18- The style and stigma appear, note the stigma being free-



