PEFFAEMER (T XRIBED BN BT &S FMBELERC 15 %

BERESEFEX
WoEht, 2 WY, MRS EME
(L. PERE MO K A2 B 2 BE, LB 6502245 2. PHREML RS A dr kb aERE, B 650224)

T B TR T RGF S BRI SUIRATHRIE HN) SCRAYTHERL, 4% 5 /MR 25 4
G, RNERVFIRE SRS RS REONE A, i 2 ERNESR G . AR SCRH & AT R BRI T A
RN 1L SR b ) o R AT 48 (Dregea sinensis Hemsl. var. Sinensis) K /INfL1 & A= AR T
THRE, SEGCHTRILR T 5 NERHNIRIGRE, 2REWH: (D HHIIEL H— XA FE51 25
BHW, BMAER-MEBR: (2 B 6 )2, MANENSRINRE. 2 BAENEE, PR 2
BERHE, wAREREHENBETZE8; () RN EAMMHRR 2 51, NBRRAL; 75/ T Y 5 R IE
R, 2 N BE R AE B ATYEIRNE s TEZ AR, T2 S m i AMIN AL i fE 24 B R AR S, k&
B (4 /N BRI R T 2y BN S, /N DY R RS 5 SO e A R s AR
Wil 3-4UMZy, HEPEE, REAekF:  (5) MESEAMMGEA O, RiL%inRE, MEREA, HEk
B, EERL, BERURFE. AR/ TR A RERERC TR B K B RN S T R LR SR IR iR 2 Bk
[F, AR ZARAEAE 5 ANERHANR X AR &R, SCHRE) SRR L.
RG] JOCRITHRE, AR, KMETRA, MR TIARKRE, R

HEDRS: Q49 SCHRAR IRES: A
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Abstract: It was showed that Asclepiadaceae s. str. and Apocynaceae s. str. should be combined as a monotypic
family of Apocynaceae s. I. based on molecular data, including 5 subfamilies and 25 tribes. However, the
subfamilial and tribal relationships were needed to be further clarified. Sporogenesis and gametogenesis in
Chinese endemic plant of Dregea sinensis Hemsl. var. sinensis (trib. Marsdenieae, subfam. Asclepiadoideae)
were investigated using paraffin sectioning, and then the embryological characters observed were compared
with those of 5 subfamilies for taxonomic insights. The anther was comprised of two lateral thecae containing a
pair of pollinia. The developed anther wall consisted of 6 layers, including an epidermis, 2 layers of
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endothecium, a middle layer, and 2-layered tapetum. So, the anther wall development was of massive type. The
tapetum was uni-nucleated, and of glandular type. Endothecium developed fibrous thickenings heavily and a slit
occurred at abaxial position of each theca when anther was ripened. The polygonal microspore mother cells
were arranged tightly in theca. They underwent a meiosis with a successive cytokinesis and produced
microspore tetrads with isobilateral arrangements. The microspores retained in tetrads developed into 3-celled
pollens by mitosis twice, which formed a compact pollinium. The pistil was composed of two separate carpels
containing many anatropous, tenuinucellar, and unitegmic ovules with marginal parietal placentations. The
development of embryo sac conformed to the Polygonum type. These embryological features observed added
new data to the trib. Marsdenieae. It was confirmed that the recognition of a monophyletic Apocynaceae s. .
was supported by some distinguished and related embryological characters among five subfamilies.

Key words: Apocynaceae sensu lato, Dregea sinensis, gametogenesis, sporogenesis, taxonomic significance

KWLk, 8 EE R} (Asclepiadaceae R. Brown)F152 4T Bk (Apocynaceae A. L. Jussieud) 4325 R G445
NATTSEE, HilEE ML A FR 28244, F7E 1810 4, Robert Brown 11 Jussieu’s 37 (1 ATHE T H
(Apocineae) W& B B 51 (asclepidads) 435 Hisk, G T8 EERL. fEIL/E R 200 L4 H,
Y RGBS 22 T IATRE R B R 70 288, UCAPIABHRSESOC RBOE (F IR
Fe¥, 1977; Cronquist, 1981; Lietal., 1995) . ANk, T 20 243K, 40 F RS04 5T (Sennblad & Bremer,
1996; Endress et al.,1996; Endress & Bruyns, 2000; Potgieter & Albert, 2001, 2014) A A, XPANFHAA Z H
R, HEHE MR RRR, U AEEE 5 SR 25 MR 366 & SCRTHEE
(Apocynaceae sensu lato) (Endress et al., 2014). -, FH 3 NIERIK BBk L3 EEFR} (Asclepidaceae sensu
stricto), 45 5 F 7 V. F} (Asclepiadoideae) . il £ i I £} (Secamonoideae) . ATl &L (Periplocoideae); %3
A2 AR R B B AT Bk Bl (Apocynaceae s. str), B 347 Bk W R} (Apocynoideae) £ B 2 K IV B

(Rauvolfioideae ) (£ 1) .

SR, HH T2 R Gt 98 vl S 2 () BORE Y L 1) 78 55 T AIARER PR Rl & (Endress et al., 2014) , J7 X
RATHRBENERL . T WHEAB R IR R R AR, 7528 2 % RHEE R EE (Liede et al., 2000;
Simées et al., 2004; Goyder et al., 2007; Lahaye et al., 2007; Livshultz, 2010; Nazar et al., 2019) . E#E—/4&
HEIREYD 53 28 RGBT 712 R R TS o AW b Hs R % 45 A it Rk (Endress et al., 2014). i4Fk
ITEAS TR SURNTHRE N AR MR S8 2 7 2 I R AL T b dE, B FEARMILASMSI%: (Lens
et al., 2008, 2009), ft.#B45#)(Liede & Kunze, 1993; Kunze, 1996, 2005; Wanntorp & Kunze, 2009; Nam &
Chung, 2019; EI-Fiki et al., 2019)FI{E #4324 ( Venter & Verhoeven, 2001; Given et al., 2015). Il ¥kl #R
B, e SCIRPT RR BRI B SCBE BE B IR RG F R AEAE WAL . A& AR Z 8, BAEIHEM 2R X

(Maheshwari, 1964; Mulay et al., 1965; Davis, 1966; Lakshminariayana, 1989; Jhori et al., 1992; F & H45,
2011; XIfB4E, 2016) .
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HKAUNZZR] (Massive type)  (Sood, 1989) . B, REAIAKIE, A%; 2 ZZ=NELI L
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-10) o HEFLFRR B RE, TRZGRELE LG 24 s il — AT B AR AR A (EIRR 1 11,12) 5 B -1 A
ORI, FEZRE R AW, FEMemA T, &P S e, #E&Eoh (B 1 13,14)

:
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BANMAn A, 25 NEE, P EMBREAAIL, HAEZE B 4%, 2 51; 5,6, T EFINRRE DR 1L EE, TER:
ZyE N DL ARG, R MBEE RIS 7-10. /NMET DU AR IAEZRE, V. 2455 N BELF4RR0IN B W] 52,
RECAMEAIRIBAL; 11,12, FELGEREDIIM, s MERC TR Bilfey, e85 =inhlim 2T 2e, 2-4fafem iyl (12) , 4
i IR 13,14, MUATEZ ORI, 7~ 3-ZHHIAER N AR AE 2 BE I TT 2, 624 S R D) T ) ot A s 1S I 2R, TR
TN, SRR . ct. ZMRAS: ep. KL en. ZiENEE; g S8 ml 1 t 4E; ta BHE.

1. Cross section of a flower, showing 5 anthers in a whorl around a gynostegium; 2. Longitudinal section of an anther at the mother
microspore cells, including an epidermis, 2-layered endothecium, a middle layer, and 1-2 layers of tapetum; 3,4. Anther wall at the
stage of meiosis | of microspore mother cells, noting a narrowed epidermis, 2-layered enlarged endothecium, a developed middle
layer, and 2-layered and uninucleate tapetum; 5,6. Anther wall at the stage of meiosis Il of microspore mother cells, noting
enlarged and fibrous thickened endothecium, and the debris of middle layer and tapetum; 7-10. Anther wall at the stage of
microspore tetrads, noting seriously thickened endothecium and toothed epidermis; 11,12. Anther wall at the stage of 2-celled
pollens, noting the heavily fibrous endothecium; 13,14. Anther wall at the the stage of 3-celled pollens, indicating the formation of
aslit in a ripened anther. ct. Connective tissue; ep. Epidermis; en. Endothecium; g. Gynostegium; ml. Middle layers; t. Thecae; ta.

Tapetum.

Kl | 48 Dregea sinensis Hemsl. var. sinnesis (£ 2588 K &
Plate I Anther wall development in Dregea sinensis Hemsl. var. sinensis
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KRE D ML ERTHMEE (Fikfs, 3D s 4 DMOTREERBE SR N SR, NMET Rk Es R, ¥
B2 DT %, BER A PIN: 5-7. ANET MUK E AR ET I L, 2O RRAES 8. NETOREREE DY SR Y
W 22 2R T4 (FkFR, 8) 5 9,10 -4 BNTEM B L, R — A THMRMLNE AR, H—AT
MLk L RIS (FikFoR, 9, 10) 5 11,12, sREARIIe B 2K &I, BUIRAEMEE (11 , HUIH
FEMERTE (12) o ve. EIFRMM; sp. AFHAMM.

1. Longitudinal section of an anther, indicating microspore mother cells with rectangle outlines; 2,3. Formation of microspore dyad,
indicating a cell wall between two daughter cells (arrow in 3); 4. Formation of microspore tetrads, indicating a cell of dyad
dividing into 2 daughter nuclei; 5-7. Microspore tetrads with obvious cell walls; 8. Microspore in tetrad dividing into 2 daughter
cells (arrows in 8); 9,10. Formation of 3-celled pollens; 11,12. Cross (11) and longitudinal (12) sections of a clavate pollinia. ve.

Vegetative cell; sp. Sperm cell.

FIRR 1l 548 Dregea sinensis Hemsl. var. sinensis (/M7 & 42 KR 7K K &

Plate 11 Microsporogenesis and male gametogenesis in Dregea sinensis Hemsl. var. sinensis
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T I, AT OS2 v 2 1 MESS A PIRGR A0 B, RS0 B I SR i AR 3 AR A HOMUE AR ik
TROCERR e 1), KB FH, BEHPIIRERER R E AR, BROR LY N — AR B ek
BHRNKMFREGNM, HANMAe B B3k, MR, &I NEESE (B I: 2) . Kk, 7%
AR RER N TERR O . K AL REAH IS 2 TR T KA ik (IR e 3D, sl s 2
W, P24 T HER — 2 BRI R IUME (BN 4) o REERES, SERRFLIRA 3 AN K i 1k, i
A — AN KRIE T oN Ih e KRR A (AR 1. 5) o BhR, BRERAGAE K5 1o i AR B2 2R
KRA T 1%, SEERILT MMk IR B (BRI 6, 8, 11 , KA NBEIEMER. #&, Tk
KAOFBE4EM CERR 1. 6) , it =R 2%, M9%KEN2#Z- (BRRI: 7). 44%- (BRI
9,10) F1 8 #%-MERC T CEIR : 11-13) o 8 K%-MERC T4k rh, H o () A% FE T i 2-4% T L4t
ERALuR I 2 A Bh2H B A — > SR AR A B OP 35 , A AU K 3 A SOR B I HE R — SR 2 IR AL RS CEEIRR 1
14-16) , SERT BCAMERCFARIRE, HAEEEBREAF G2,

f ; /

THAERANN, BRI R (FSkBTRD ¢ 3-5. KflFREANMIIR A 2 | TERCKIEF 0k (3, Iy
N AT E (45) , RERFLIG 3 MR TIRARGE (FkPrm) » &R 1A KA T RE R
T 6. DIRERFE TR, KRABIFAK, TEREIAMER; 7. 2 MR T4 8. 4 1Z-MERC TR IR B2 IEBR (3



JORBALALED 5 9,10. 8 HIUTHE A Fi 0 KIEERES YA BRI, 78 4 -MERC 748 (9, 37 #%; 10, H 4T, W
FRFR) 5 11, 8 i%-HERC AR M IR BR A DI 12, 10 hIRBRIRFRRE (O7HE AD JBORIE, 7R —%F SR 4t AR A Bp 3%
13. 8 1Z-MERC 7RI IR AR BRI T, 7R P BOARL . — b e di Al — A S 2 4 14-16. FCGAMERC 7RI TR IR ZR A
BB, BRFLEA 2 AN BhgEIRAT 1A i (14) SR 3 MBI SR 4EM, 5y 1A gaia Al 3 AR
YR Z (15,16) . an. REZIML; ce. HHRANML; ch. & &N eg. UPANAL; fu. ZRAN: my. BRfLuh; sy. Bh4UM.

1. Cross section of an ovary, indicating 2 separate carpels including marginal parietal placenta with some anatropous ovules; 2.
Longitudinal sections of straight and tenuinucellar ovule at early stage, an archesporial cell functioned directly as a megaspore
mother cell (arrow); 3-4. Formation of a dyad (3) and a tetrad (4,5) of megaspores, noting 3 megaspore degenerated with one at
chalazal zone developed as a functional megaspore (arrows in 5); 6. A functional megaspore in an ovule; 7. 2-nucleated female
gametophyte; 8. Longitudinal section of some anantropous ovules at the stage of 4-nucleated female gametophyte (arrow
indicating micropyle); 9,10. Successive longitudinal sections of an ovule in 8, indicating 4-nucleated female gametophyte, noting 3
nuclei in a section (arrows in 9), and the other one in next section (arrow in 10); 11. Longitudinal section of ovule at the stage of
8-nucleated female gametophyte; 12. Amplication of part A in 11, indicating two antipodal cells and an egg apparatus; 13.
Longitudinal section of an ovule, indicating partial 8-nucleated female gametophyge with two syngerids and a central cell; 14-16.
Successive longitudinal sections of an ovule, showing 2 synergids and 1 central cell at micropyle (14), egg apparatus, the other
central cell and 3 degenerated antipodal cells (15,16, arrows). an. Antipodal cell; ce. Central cell; ch. Chalzal zone; eg. Egg cell;
my. Mycropyle; fu. Funiculus; sy. Synergid.

Kl 11 48 Dregea sinensis Hemsl. var. sinensis 1)k 1 & A= MR T4 % &

Plate 11l Megasporogenesis and female gametogenesis in Dregea sinensis Hemsl. var. sinensis
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ARICE A7 T AR MM R A ERERC TR K B AR, BAABUR 10 MR EW 75 RKFRHE: (1)
122 %, &8 ekl 1E2EH 6 )2, KaEATEZEN,; Q)RKMTEHMAKIL, FiR;
M ENEEMMRIE, A 2 2, Rk kA 084S G)okE = 54%, HEk 2 51, I
s (6)AEZ A, G RESEL S flim TR, BEISAER s (7)/ D7 BEGH 2 e 21 70 o 43 2R 1k
TEAIEHES T7 G (B) ALK N 3-4i s (9)3-4H U L AEK: P K% A1, MIRAERT ] (LO)MERS
B MRS A0 B 2R, FLAZ NG e BIAEIRER . WHERG . FRERP IR IR GE

7 S TR AR 4 ) IR I R B R IR 73 R S, AR ST M B I IR G SRR AR AT SURYTBRRL 5
NEEELAE BG4 %2 kL (Mulay et al., 1965; Davis, 1966; Maheshwari, 1971; Maheshwari &
Lakshminariayana, 1977; Lakshminariayana, 1989; Jhori et al., 1992; T f45, 2011; xIf54E, 2016)dt4T
THREMAaT (R D, ®E TN E L, SR mT.

3.1 TRE = EHIRHME

TR RMES B 2 MEAE, BMEAETE 1 MEB B, X5 D) R At R 52— 2 ohri
etal., 1992) . HESHIAEZ 5 H FIECH TR AE 5 MR KRR G A EEERH .. L5050
N, B SCEEEERVIR SCRATHREH X OAE T, i B 2 EARGATER B, 55N 4 ERAH R R
(Johri et al., 1992; Li et al.,1995) . 4RI, TEBEEFEERIT) 3 MR, T6245 2 %0 H AHOk 570 Rk RE
FEX A, XEFEKR. Flw, SRGGVRA 2 AN252%, B4 El; ()R vRAATENE R R 4 4
4=, HATEAERE, EERNETER. Bk, HRAEEL) %20 H Aok ok AAE 3 AN TARHE FAH H
BER, T4 W ERIEE S R AWM A (Sennblad & Bremer, 1996; Endress & Bruyns, 2000). 4k, T
FLAERFFIRE LIETRRRHP) 2 AN RS B 4 N2 RIER RIS FIRHE, R SCR e BB RIEN2EZ%
2% % (Sennblad & Bremer, 1996; Endress et al., 1996, 2014).

3.2 TRHBERFRA

HARIIIEZGRE L 6 JEAMZE Y, BAERE. 2 EHENEE, FEM 2 BHEZE, HREIEST
HYIBATICE 4 FifE2iEE R B2 (Davis,1966; Johri et al., 1992) AHHFFA, (HEH5 2RI FTHRIE R
Z | AIA¢ 258 (massive type) $FE—2 (Sood, 1989; #i& B 4%, 1992; Kant, 2011; Kant et al., 2013; K43



&, 2019), ZEBEARLRIR T AENEE, BHE. BB ZENARER R 2 ~3EUE, 14
BT 6~ 7 )2 UA ERHHIAE 2GRS, IR AR Ay 44 tH ILAE 22 B E B35 & Liparis Rich (Sood, 1989).
i b, 6 ZULEMAEZRE LB U EERI AR SR BRRNS G I, HMRA TR A9 2 Z 8
(Johri etal., 1992) . filtn, B SCEERI) 3 ANWEA Y, FELREEE N 6 ~7 2. F3— 71, BSTATHE
Bl 2 ANRHOTEZ BEH WA N 5 )2, JB T AR Johri et al.,1992), {HE FEA WAL LIL R E Voacanga
L2 EEZ N 8 ~ 9 |2, 1E V. foetida T £k 12 ~ 16 JZ (Maheshwari, 1971), AN ZJE T2 )28, Kk,
J7SCRATHREHNAEZBE R B R ARG AT, WA 2R, thih, Z R0 RERIE A A T A
Hidsg, Bl /NEERKE 7 1L (Diphylleia sinensis) H1 T BA 2 B EM 2 B4 5, H2HBELIA 7
=, MAFE 2 EREE, (HRAWroNEEATY (Bl 55, 20100 , {HIF#— D5,

WA E N B AR IR, 5 EREEARARE . BEFER, SRR 5 AN AR
BAHZE NI AT, 2F4EM 5 i 8 4L (Davis, 1966; Vijayaraghavan & Shukla,1978; Johri et al.,
1992) , {HER A 1255 N BELF YRR EA I Baksh = . Blan: SR ERHA 4 f JUE Calotropis R.
Br.(Maheshwari,1964) f14:# j#% J& (Oxystelma R. Br.) (Maheshwari, 1964; Mulay et al.,1965) , B F5 A RH
g2 L JE@ 1¥) (Cerbera odollam) A1ATHk AL 1) 41-1-1¢ & () (Vallaris solanacea )(Anantaswamy, 1940). T
2= N BREATYETE N B A Bh T A6 25T 2480k (Johri et al., 1992) , ARAEZGRERLZ AT 4t hn B (258, H
T2 2L 07 2N Fr T AR 7T

T 2R ) S0 ES 2 A0 M BT SRS ARAE, 5 SR AR A B A A, HS HAt 4 ASERHE S
PGIEIRANE, 5 E M Y T HEE (Johri et al., 1992) o MILLETT &, DR AR 285 2 40
MR IEA AR, 1 3 FhMY: B Z Y|, 2PV 2% L. B2 50T F 2 (Cynanchum
callialatum), (Pergularia daemia) LA /%(Tylophora indica) (Maheshwari,1964), %8 [ 542 X5 18 T-1% 2
M, 2% 55 HILTE (Leptadenia reticulata) Al (Pentatropis sprialis) (Mulay et al.,1965). %1% % %1 LT 9244
% J& (Maheshwari, 1977). PKlitt, 20E: =40 M0RFAELE 5 R R AR, FEIRGKF-BA —E 532K
3.3 MAFRENBRFARRE

AR/ R AR R I 73 2207 ONE SR . FERE TR, /INRLT BRI s O3 SR 0 I 5 4 R T
KBEE RN, NAAESEM, i RN TR Y, 5355 e R, PRk e
F—MEHOAR BB ARE, EEFN (Johri,etal., 1992) . HEBERRZ, XL RAE 5 MNTAHE
L. 5 AR kA R AR 3, (BAEE  WR IR AR A . il SRR
2% J& (Maheshwari, 1964; T 5& B¢, 2011; ) 4+ A1 JE (XIREEE, 2016) « ##L % J& (Oxystelma) ( Maheshwari,
1964) DL ARSCMEL B 40 BhAk, IESAYIA WL T35 5 AR} 27 4 i 1) (Apocynum androsaefolium)-.
1EV5 A& ff) (Holarrhena antidysenterica) (Latto, 1974)F1%% 254¢ J& (Plumeria)(Chauhan, 1979). {HSEREM)
&, BIARFH— LT LA A A 1 F IR, K35 4E)& ) (Catharanthus pusillus ) (Bhasin,
1971) HIE A J& f#) (Rauvolfia canescens ) (Meyer, 1938) . i 57 73 2405 2AE Bk B8 BERL RN X 27y
PERHSFIAFLE, ) SCRYTHREH T E SR 4 7 IRIRAiEdE . thoh, BIERIAHELE F— MM
T 53 53 2807 NAERE T AEA H B0 L, B A 4R 2EA 55

4R )N DY AR S R N2 A G FR, 5 5 AR ER 7 B R AR L. [, 7E AT Bk
BHAIEYS A (H. pubescens)Hr, BT bk 3 FpPUASl, L WMERRIL A T-BUHES (Latto,1974) . ILA B
Ft2 W (Nadot et al., 2008), #1184 ) J S AE AN 1 I REL A v /N1 A8 1R BB 43284077 =0/ 1Y
SRS XA — @B R, RIS 5T 7327 AR /N7 DY 04k R VLAY (Bl 5228 X,
T8, A, (HEIN AN IR HEP A 2040, BEG UL, WA R mmAR RS .
BRI, T SCRATRREHE N - DY 74 ) Z RS R B 77X, (EAS AL,

AN TR WIRA 273, REN 3-AAAER, #E&ECh, XFIR SCEEERHE) 3 AN ER—
#H(Johri et al., 1992). #RIM, TEBSCFATHREHG 2 MR, BRT 3-40MSER 4, IEFTEE 2-41fu B
Ko Bltn: FREKRTAKKFLRE (Bhasin, 1971)F13 47T Bk A} 1 1575 A J& (Latto, 1974) 548 FEAE)E
(Chauhan, 1979). —J7TH, F-HIHF 7T % B (Brewbaker et al., 1967; Webster et al.,1982), 70%[1# 714 B A
- AIAERy, TR B RS AR/ DR 3- i B Ae Ry, AR R, LT KA A



RABER 3 AR, BN R R A RS & A . 7 —T7, IR ERE, £
e FREYFEIBRBERAAE Y, FRL FE. 2RISR, SHRELT -0 5 3-41 i
TR HSEAEI %, i KEkFHEuphorbiaceae )(Webster et al.1982). % 7 17 £l (Annonaceae) (Lora et al., 2009,
2012; Gan & Xu, 2018)F1A =%} (Magnoliaceae). fifi #4 %} (Calycanthaecae) LA A (Monimiaceae) (Johri et
al.,1992). [Hit, 5 MWRLEA 2-40Ha 8RN 3-4H M BAE R IS AF I GO IR BRI R L AR AL T 4 E
3.4 RERFMERL TR E

AR R 2 AR O B, BAA GG RIAEIRER. HEERO. RERPAZE R RERHE, 5
5 ANERHERER 0 R 22 E—2L (Johri etal., 1992) . AT, 7EEB AT HE RIS ZEA R, A7
EEGEOE HEREMZEFRE, 1977, Lietal, 1995) | P84 M E L IEERZEFFAE (Johri etal.,1992) .
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Table 1 Comparative embryology of 5 subfamilies in Apocynaceae sensu lato

J R AR AIE L EERL Aesclepidaceae sensu stricto B SCIeTBERL Apocynaceae sensu stricto
Embryological IRENE R S FLADZ L LR 55 WAL AT R AEAL RSy N &
features Secamonoideae Periplocoideae Asclepiadoideae Apocynoideae Rauvolfioideae
125 =4 H Sporangia 4 2 2 4 4
Bk ot PDU 1ek H Pollinia  PU&4EK) Tetrad 1ekrHEl Pollinia TEFRL Pollen 1ekRL Pollen
TEZEEE Number of AW 6~7 6~7 6~7 5 5, 5~6,-10 ~ 14
1EZEE AW type ZZH Massive £ JEM Massive ZZ% Massive FEAT Basic AR, %EM Basic, massive
#j= W EE Endothecium -2 Fibrous  Z-4EME Fibrous 14k, St Fibrous, absent 24, Tt Fibrous, absent -4k Fibrous
ZHi )2 Tapetum BB UU HiZHY] UU B, BEE, 25 HZ ] UU HAZEY] UU
Uy, MU,MM
fa5i 4334 Cytokinesis R Sim- [ Sim- R, &S Sim-, Suc- [P, LA Sim-, Suc- R A, #E4:M Sim-, Suc-

V4434& Mircospore tetrads
1EH 25 Pollen

L7 Carpel

JREE Ovule

TR#% Integument

fJRE Placentation

JEFESS R Embryo sac

DT, AR, TN, &M, TR

Tetraderal, Isobilateral, Decussate, Linear, T-shaped

3-YfA 3-celled

3R, 2-4HfuA! 3-celled, 2-celled

2, B4 Separate

2, B4, B4 Separate, syncarpous

Rk, {845 Tenuinucellar, Anatropous

MRRG, {84, Pf8l4:, B4 Tenuinucellar, ana-, hemiana-, orthotropous

FLERHE Unitegemic

1% Marginal

2R Polygonum type

T: PDU. BokrspociBl; AW, feZBE; UU. $ZHS]: MU, B Z5); MM. 2% 51; Sim-. [ARA; Suc-. ELEAL.
Note: PDU. Dispersal Pollen Unit; AW. Anther wall; UU. Uniseriate with multinucleate; MU. Multiseriate with uninucleate; MM. Multiseriate with multinucleate; Sim-. Simultaneous; Suc-.

Successive.
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