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WE SLEBEMIERTESEN T TIAERRER, BEYE AN E 4. Fitk, 15338 E M KT RiG 5o
BAEEE Y. FAAEY) A AR A M4k 4k 3% (Clematis heracleifolia) K /M7 kA M MERERE T4 & B L FEHEAT IR T, 45
REIR, K2 e ARERRA P PEIRAE AR . MEAE TR, MR TR E IR E IR, Mm e 2 8IEM K E 7, BRI6e
ML . IEH R B RIPIMEAE T, SRS LE TR 4e. 4=, BRREHZ, N ERSREE . RS2 IR, L
VUM AR P 3R 3, 8 A AW RREL . REAAE 2GR, FE25RE AT 4RI InE A3 2 R 24 = BRI AR, AERPR R 2-n i, i
Bk, Bal. FE1E, NELOEBUMER AN KE IEW ISR, 614, BBk, @k, ERNE, BELWAfrFNs
P B AZ R R AR o R 2R 3 W] R A T AR ALK L S AT . FEAST R, @ CAMETE AR AE N SLAR, P AR A AR A
FEREAR; 2B ETETE 2 K/ N0.5-0.8 em HEAT L i b HEL .

XA M BRZGE, BAGER, Tk, BRERL T
BE, B, EER, XRE, 2E, WE, TN, XKE (2019). KMHSREER/NE TR L LML TR LE. EYY

i 54, 596-605.

& E #}(Ranunculaceae) & £k 3% J& (Clematis) i
YI3355F, RELH1402F . HILELRE, DA
Z, fEK, K, BEmmE N E &k —E 4 M
. BT, BN CrEgk s Jm myFh i 255
RS BRI BT KA M AT AT T K&
FETT =4, 2002; ESCRAZ R T, 2005; Fhf4E,
2007; Fk#esE, 2010; X R 4E, 2014; F 5,
2018). TEAZH R H, EHACEE HKER R M
o RN BR 4R 3 SR AH A TR R B oS A BRIN40% 5 4, ]
ZHUE T I HIRES, BHIEF R B, &R
2= . VNG S0 705 T T8 s R 1] i A K ik
WK, R BRI AR R B B R IR] ISR 208 R 3
BUIkIE, RIFRAT BRI TR . BT ER
TVITEACERTEAS  AC 0G50 S g B S5 7 T AR AE R
FEgr, SR SN E A, K, ERASE TR Y
HRRG R A 2 S

2 I TN 55 (2012)F1 H A i U) R R 0 4 141 8k 42
JE(C. hexapetala)/M i+ K& HERC & & B 3tAT 10
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. SRETH, ML ERZ 4%, By WgHZ,
FRGATER R B, L35 KA, -4 M2y . sk
%5 (2016) M %2 1 75 77 = i 4k 45 3% (Clematis ‘Ernest
Markham’)/N - K HERC TR R &, KILHEZA 4%,
TELGBE R E N MR, JJ5i 7 2N RN 1Y, R AE
MR 2 RECR, K3 R, 2-41 Y, {5 WK K
HIK . T HZF(2008)F H i B L5 T S5 ERR (C.
montana). 4 i54k2k% (C. apiifolia var. obtusiden-
tata). ¥E Ak £k 3% (C. fruticosa) Fll K 3 £k 28 3% (C.
macropetala) IR BRSNS o AFP k26 SR A 35 9
FIAEMRER, FRERB:, BRAIEMN AR B . EA
HNE R T8 R ) B R G 25 W SRR X b, B AT
X RZNHERS, ShZ MK E . MRS R KR E K
F NIRRT I U D M g 288 B A 2 RN AR AR I TR AT
o [FIB, ZBHEACFHSEND, MR R
255, 2019), AR TR E M. i, A0k
E B I R G SRR AEA R 1 — 2D
K4k 2R 5% (C. heracleifolia) y & H Rk 4L %8
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SRR, 1E4-8F, LS, MHEMER R . H
U PESE, FRPELRIE, & — P 250 B AL
FERIE . BT, 8T R AZ B o B (E 15,
2017). FhTifk(E&%, 2018) ALtk (24,
2019)55 VA I o AHIFIT LK IR AR R VIR R,
FIFA D] R RIS AN T AR A BfEfe A
REFRIATIER, [R5 B B IS IS %
MESEK AT, DA 5 S0 22 2 & Fh B S A,
I o R GE A SRAR BRI SR A F R AR 3R

1 #MR5EE

K-k £k 3% (Clematis heracleifolia DC.)SZ 46414} %
FALT A PR A . 20144F 51 Rkt T35 S 40k
KT AR5 AR 22 B i 3 i (120°12'E, 36°20°N). 1%
X Je Bl oy Kot P 2 U A, P35I 12.6°C, 4F
FHIBE K ET700 mm. 20174 F1201844-8 H KA
A&k B W BRIAE 2, FIFAA (FF | UKEE 2 :50% 2
fE=1:1:18, VIVIV)[E] 32 o KA D) R, RIS
# A Y] A Hl(Leica RM-2145)1] . 162516 Y), JEEA
8um; THEAY), BEREEAN10 um. LI ARE- gt
J&, HlLeica DM500 &M, JHImage JFIiE
e ANy = iR [0 R R Sy AN 3 F R S
KR A EAE ) 2240 T B0 Uk T 150 B Wt < 4k P
(JFC-1600) )5, # FH 34 fa. 5% (JSM-7500F, 2 kV)
MEZ A8 . L EL30RIAERS, FIH Image Jl 52
TERY RLSORIC B J 2 B, WL L S LA EE S

2 ZR5i1e

R BRETE R ALy TR B A, RMERR 5 PR
Fio FRATT A3 0T TR (P AVREL IR P /N A0 AU TR 4
KB K PIELE (BB AR 10 K/ 7 KL T 1A%
BT THEIC.

21 HRPMAFRERBETFRLE

K2MEB RN, KiHEkeaEIE 245, TE24BE R H K
RURFEAT, HAMNANIRTOIR (1) 25 N EE(1
). FRA-2F)LAEZ . DIRBRAEZENE, 1
WS WHER)R . NMETIEBGERE S, MR
I 2, UADU [ R R DY 3O 2, A L e A R AR
JRAAAEL R, JE2BE 3R e L 2 R N BER I, B8

W& KM BREGE R/ TR A SMERERE TR K H - 597

Bl KRR A A5
(A) HEfE; (B) WitEiE. Bars=5mm

Figure 1 The floral structure of Clematis heracleifolia
(A) Staminate flower; (B) Bisexual flower. Bars=5 mm

ALY, TEA RN 2- 40 A

211 INBFERE
AF TR, RIERER AL T 6 704k o o], HESE)R
TR M T — AL, BEE, 1E25%
B R ik M R A, 287 A 4 ST ) AR BET
o R A i F A L (B2 o AR BT 22 22 kAT 425
FURTE M= N EE . 2 BB, WA G A4 i
G R R AR A IS 4T (2B, C1). IRAE
I 22 5y 2408 T /ML BEGH i (K12C1,
D), HHHFIEE . B TRARIN H R R
YT I K B S5 0 20 A% T 5 TR

It ] B O ISR 0 TR B, /N7 BRE 400 B 32 ¥ el A
FU AR A N T, Bl S 2\ 0k 2558 1k 4 24 (1B 2
E1-E3). fELCHIRITCAN B BETE R, RAFE XU 40 L i
Bk FERCECE 1R R, SRR 2 A R A
W4 22 5 B4V IR 22 1% 40 i (B 2E1-E3) . /N T
Y 5E RRIRELER 21K 7 245 (FI2F 1, F2), /MY 4%
PTE L, % b D) DA FIG 5 AH B 25 (I 2F 2) o SR Ik 2%
/N DU 3 Ak DAY T A B Sy 3 A AL A A R R
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(E12F2). fEULIYIE], Hh R B R T2 20 R A B K EREGEMEIE LRV 45 R o, MET
B 5% (K12E1-G). VU T AT YITR], 1625 % 2 RAAE R E 7 PR,
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B2 K EkLGEREL M T R

(A) fRIRANH(HT kT, 1) BRIV 7 R ) A BEAN (R Sk s, R)RIRT ARG A (i Sk Bras, 1); (B) feZikE; (C1) RE
AN (C2) AL RATWI(FT K FTR); (C3) A Ln R li(HkBR, A)REHI(FLPTR, ), (C4) A L0 2R (Fi kT
7R); (D) /MEFREAIML (L) WECR VIR RAT; (E2) WECE AR bR PTR); (E3) IECR 1R 25 WI(#i Sk FR, 49)
AR LR, £); (F1) BECE2R D 2R (R kPR, ), BRERAEZEGE LIS, ) (F2) BEEHE2200 2K, H1
FEARFRAPU G VR (3 FoR); (G) Do iR fdk; (H) 125K F PR (Hi 3k Por); (11)-(14) /METIE . Bars=50 pm

Figure 2 Microspore development in staminat e flower of Clematis heracleifolia

(A) Archesporial cell (arrow, up), primary parietal cell (arrow, up) and primary sporogenous cell (arrow, down); (B) Anther wall;
(C1) A row of secondary sporogenous cells; (C2) Prophase (arrow); (C3) Metaphase (arrow, right) and anaphase (arrow, left);
(C4) Telophase (arrow); (D) Microspore mother cells; (E1) Microspore mother cells at prophase of prophase | of meiosis; (E2)
Microspore mother cells at metaphase of meiosis | (arrow); (E3) Microspore mother cells at anaphase (arrow, right) and telo-
phase (arrow, left) of meiosis I; (F1) Microspore mother cells at anaphase of meiosis Il (arrow, left) and amoeboid tapetum
(arrow, right); (F2) Microspore mother cells at telophase of meiosis Il (arrow) and symmetrical microspore tetrads; (G) De-

grading tetrahedral tetrad; (H) The asynchronous phases; (I11)—(I14) Aborted microspores. Bars=50 ym

wmE =AM R Z =S, MIFATRELTAFRKRE
B, Rl —25 % /M R B WAATEZE 5 (B2H). 18
KRR e 2R B i i, RN ETrIRE
MR, BARRI MR AR 20 TR 4 2 40 i 4
45 (E211-14)

212 HEERFEELE

b8 5 IO AR R R AR A, /N R T 44440 k43 25 (K1 2G),
B J5 /N R B N SRR JE R, e R S 4
BE . WREEYHMR . W06 DA B B ez (BI3A). B
WORIE R, /INET ARG K, AU I 4 —
M(E3B), #HAMNLTER 25 R B (E3C1-C3),
B JE TG BAAN KBS FRA A A /N AR S AR, 1%
L] Eh S 4 R 43 g (BI3C4) o £E L IATE], K-k 2k 3%
1625 B8 B 2 40 . 56 4 AR AR BN A7 TR 28 (E13C 1-C4) .
W5 AR R R, 27 2 G T P 0 B 9 2K, AR B
I Ji B 1 TR Al T R, AR IR A=
P BE 21 BN )RR B ) AR RN R, B S A 25 T
2. Hok (E3D).

22 ANMTEIMIFREREEFHRLE
MY R BoR, WA/ NMITFREMIE R, 2505
YEREIIAEZG R B i, M2 BE R R . 25 Y BE
R H 20 PR P A B A B T TR 2 B R A, SRR R 4
JoNFL - REGE MR B R, B R B AR B ([
4A-D). W T/ B RE S 1 T AE K B PR 1 AE(Z15%),
INBETF MRS TR A I R S AR, B2
2-Z0 B LAE KRB 4G, H), FHAEKTE BGOSR
WIE IR (KEI4E, F).

23 TEMESTE

KRR SELC R N R AR (BIBA), IR, #A
(R BRI MG, 8250504 T ek b & i
(KI5A, B), ek L w2 5 FL & Ul (E15C, D),
R~ 35 75 5 090.46 um (R 1),

|L  KHERESELER R E

Table 1 Pollen characteristics of Clematis heracleifolia

Characters State
Shape Spheroidal
Type of aperture Pantocolpate
Diameter (um) 16.0910.88
Spinule height (um) 0.46+0.09
Number of spinules (3x3 pym?) 3.80+1.08

24 MUERARATFRERBEFALE
K BREE T 515, HARIBUMER KIDNKE IE
WREK, B4, RERYE, Wk, ZAUARFE(E6A, B).
AN, IRERIFEEH L, fEREANIE R A K
BTN, FRERERLAR. )5, f£iR
PR J 2 B BR 00 2R S AL T B AN R IR A (16 C),
AR E R T I B0, JHEZ e B H R
T REARM, FLIRE AR5 R AR % (18D). 7
b2 )5, MRERE g EH ST 2R AERES. 5
BRI, DR 7 7 B 40 0 22 9 0 7 24 TW R G DY 4
(KI6E). #RJ5, BRALum 3 KM 7Rk, & s
AR T EHR E IR T (KI6F). Fiid HAAR
WK, DhRE R Tl A 227 RN IE B A IR 5
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B3 KRR IR T AR &

(A) Htzfa i (B) HAxFEILMI; (CL) A4 RaTHI(F Sk PiR), (C2) ALenZrhMi(HikirR, F)MEHI(HE PR, £); (C3)
B L5 R WFTRITR); (C4) AL FARM, TR E FRMILM LA (H S WoR); (D) FEL5TT, ok, 2-4HIAErki. (A), (B),
(C1), (D) Bars=50 pym; (C2)—(C4) Bars=20 uym

Figure 3 Microgametophyte development in staminate flower of Clematis heracleifolia

(A) Microspore at monokaryotic stage; (B) Microspore at monokaryotic side stage; (C1) Microspore at prophase (arrow); (C2)
Microspore at metaphase (arrow, down) and anaphase (arrow, up); (C3) Microspore at anaphase (arrow); (C4) Microspore at
telophase, vegetative cell and germ cell are formed (arrow); (D) The dehiscent anther, and the 2-celled mature pollen grains. (A),
(B), (C1), (D) Bars=50 uym; (C2)—(C4) Bars=20 pm

B4 RIBREERHEILNMETRE R K E
(A)=(D) /NMETREIIIEE; (E), (F) #0/MITRAIIKE; (G), (H) M IEW K H . an: 1£245; ov: T /. (A), (C), (G) Bars=500
um; (B), (F) Bars=50 pym; (D), (E), (H) Bars=200 pm

Figure 4 Microspore and pollen grain development in bisexual flower of Clematis heracleifolia

(A)—(D) Aborted microspore mother cells; (E), (F) Some aborted microspore mother cells; (G), (H) Normal pollen grains. an:
Anther; ov: Ovary. (A), (C), (G) Bars=500 um; (B), (F) Bars=50 um; (D), (E), (H) Bars=200 ym
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BE5 KRR EIEH S B 52
(A) Bar=10 pym; (B)—(D) Bars=1 ym

Figure 5 Scanning electron microscopy views of pollen grains of Clematis heracleifolia

(A) Bar=10 pym; (B)—(D) Bars=1 ym

(K6G). MU TE(E6H) & )\ ZKHE(E6!)., S5k
I, FRERYREIE R, BRfLuE —pkag(EI6E-I).

J\AZ R FE A AT AE —/INBE TR), AR5 2 A 4 it B
TR R . KRR 2R 3 R A IR 3 rh L7 41 u 84%,
ARG (92 B4 SR AN AN SR A . 1A A5k
H S gt i DL R B 550 1 34 S A2 1 B (B 6J—-L) . 24 B
YA 2 FRHES, B (EI6d). TP 4 i g Bh 4 i
N, ARYEH AL E S T RN (EIBK, L) A
S MR AL B L (EI6K, L) 34N 2 Al A AR A K,
H2# (KeJ-L).

25 EBFEEXBESHEFMIHEESEL
R EREEMERE S A O R B .« A MK B IEH
MIPITELE D, MERERC 714K B SAE AN BT A AR A
REAMF2MEIFR .

X IR RH P EAE, BRPRIEEE T B, e
TARAETIRE 20 7 B /N T I, MET AR K
B BT P T A

+2 KMEREERET R TARRE SEFRENXR
Table 2 Relationship between gametophytes development
and flower bud morphology in staminate flower of Clematis
heracleifolia

Bud length  Stamen length
(cm) (cm) Male gametophyte
0.22-0.40 0.15-0.31 Microsporocyte, meiosis
0.40-0.85 0.31-0.51 Meiosis, microspore
0.85-1.09 0.51-0.86 Microspore, monokaryotic
side stage, mitosis
1.09-1.39 0.86-1.12 Mitosis, 2-celled pollen
1.39-2.14 1.12-1.32 2-celled pollen
26 itig

261 KHSREEEERAMEESLERER

KR 2R3 A 2F0 AN BNk, RV AE A Mk 5 7
etk . 2R R IAE 2R, M R e+ 5
FAARL o ABLLE /N7 B 40 i 30 N 565 1 sk 450 o S4B 34,
MEAERE PR IOAE 265 B8 1E 3 B & I K R Ae K, WitEde
TR R HOR B T8, 1620 B ) 240 i 5 7
AL YR AR . SRS R O PR R B R TR,
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LIV MACE) 7 58 R EUEVEA T, VAL O Ty REVE ME
1E(F4A-D), X5 B (Ailanthus altissima) (T 7k
&%, 2008). #fiJE(Solanum) (Anderson and Symon,
1989) %5 M P (1) PR PE AE AR R AR AL . (B 55 22 AN | 1) 72
IRTEY PR R TP RS SR R, TR R
FEATAFAE /D B BEAE 1R K 8 I T BRG0P 1

B6 KB T S T AR &

1. B, K EkEE nl REAFfE3RAE L, B HLPEAE
(HEAE), KB 78 P PETE (ShRETEMERE) B /b B IR
KB MEFRSREE, K BREGEMTE
TEFER, M0 RREAE AR A0 P e 5 B i vy fE
8, HEMEERNESS (B, %2, £3). IEHKEN
PITELEA, HERC T A 58 AR T) o 25 - e

K A
oA L] ’ . % 'y
14 . ~ 2

(A), (B) THAIEE; (C) fAEAHIE(HFiR); (D) RALTEBRMML(HTLFTR); (E) LRI KAMTIHMAET LFTR); (F) BRFLIm3ANK
TR, & R R BRI T (7 R PR); (G) R EFE; (H) VURZIREE; (1) \EIESE; (J)—~(L) MAVERTH8H . ac: &
JEYNI; co: TR ec: BRAINE; sy: BO4IAE. (A), (B) Bars=200 um; (C)—(L) Bars=50 um

Figure 6 Megaspore and megagametophyte development in bisexual flower of Clematis heracleifolia

(A), (B) The ovary and ovule; (C) Archesporial cells (arrow); (D) Megaspore mother cells (arrow); (E) A linear tetrad of mega-
spores (arrows); (F) The three endostome megaspores were degenerated and the chalazal one was a functional megaspore
(arrows); (G) Binucleate embryo sac; (H) Tetranucleate embryo sac; (I) Embryo sac with 8 nuclei; (J)-(L) Mature embryo sac of
seven-cell with eight nuclei. ac: Antipodal cell; cc: Central nucleus; ec: Egg cell; sy: Synergids. (A), (B) Bars=200 um; (C)—(L)

Bars=50 ym

© 0000 Chinese Bulletin of Botany



603 IR 54(5) 2019

®3  ARMBRLEPMEIE P TR B S TEERIR &

Table 3 Relationship between gametophytes development and flower bud morphology in bisexual flower of Clematis hera-

cleifolia

Bud length (cm) Stamen length (cm) Pistil length (cm)

Male gametophyte

Female gametophyte

Microsporocyte, meiosis,

microspore

Microspore monokaryotic Archesporium, megasporocyte

side stage, mitosis

0.16-0.36 0.10-0.14 0.05-0.11
0.36-0.50 0.14-0.34 0.10-0.18
0.50-0.88 0.34-0.48 0.18-0.21
0.88-0.95 0.48-0.52 0.21-0.30
0.95-1.42 0.52-0.60 0.30-0.42

Mitosis, 2-celled pollen
2-celled pollen

2-celled pollen

Megasporocyte, uninucleate embryo sac

Uninucleate embryo sac, 2-nucleate or
4-nucleate embryo sac

4-nucleate or 8-nucleate embryo sac,
mature embryo sac

(K 2), IXATREA R8> KBk 2% B e 500 8
H T R P PEAE R IR (18 28 EAT 70 bR B I AR
A7, RIASHE TR B> 8 IR W A & PP AE R T8
SRDLRIE S IEH KB TR 1 A6 A0 ) E b 1) MEAE A7 A2
SR GA PR A . BA, FERACH M,
A2 MERERC T AN R A B I I RAE 2B SR (3R
2, R3)HE MERERC T AR B, HEAT HEALEE.

26.2 KHERZENMFRERBRTFELE
WL R, KBRS M7 KR F ARk 5 g RS
FE AR 2R 5 (4 TS, 2012)F1 4R J7 /2 i 4 28 3 (G %
55, 2016) AL (HA Bk E TE /i 9B 2, K
HAACHRLEERR, BRI =V B(AF N4, 2012);
KRT7 = MR AL 2 BE R E T2, AR
NEERR, =8, AR RS ZiRE s, A EN
REFFIELF 4RI R, 3R B2 40 i A I 93 2 n & (7 o
%, 2016).

KRR VEMEAE e E 5 K B W AR D =
TR ME MG, BARRI /AT 90 AL B E, 41
AR, A0 44 (FI3KA, K2). T ¥ H 45 (2006) I A,
VO 73 1A B 30 28 B 2% S JB o 5 SO (Ziziphus ju-
juba)f/NMETIREE . R LA E K EE . £
B AE(2004) A 5K B, B (Capsicum annuum)Zk
) DR TIR Y N NI 730 SO % A s i
B RR F I AEAE M EZR N 5K 5 H%5(2003) &
B, 28 2 40 H AT I . AR R 2D R AR IE
KRS ETEH A (Lilium regale)/M i 7 ICE 1R 2
— o JEIE R R R AR /N R B I R AT W R (]
211-14, E4F), 455 RFLEZAMRIEI. 4005
Fii/by AEIEFIE R A TR 4 AT sl HEIR v fE 2 53

N IGCE R A

KM BREOE MR T A K B B PAFEE A K E
IR, 2R AT /N T BRI g5 K o) R 3 (&
31, J). AHHENZHEI-2, F—2= PRt
ARIFL, AR AAHZE1-2DE(K3). Bobiire, 2-4
160 A BAZ A0 M A AEAE (KI3) . X 5 Rbk (K %%,
2008). A7 /= k2 (SR B 55, 2016) i 4 1L 7%
(Camellia japonica (Naidong)) (Zhang et al., 2017)
FEAEL, AT BE 55 BEAS /N 6 7 18] 45 B AT UL I Bk I BT A7 5,
Se S INAERD TGN« SE TN I S LR FF PR AR (1 —Fh
I MR LGRS, 2011).

2.6.3 AKMHREFEABTFLEERBRFHLE
R, Rk Zo v ek, IRek(E|4(&l6), iX
SR BIRBRAE . MEARBREGE M I R 2% (£
H 25, 2008)fH 1. BT AVITE AR IR ER SN ERTE
A, BRI K Bk 2 BRAW I I 2 75 0 AT FL ORI &
LURER R i k38

WRiE, EEAHED I IRER A E A % H A fa
SE (AR, 2007), iy Bk JE (Caltha). JHkJE
(Cimicifuga). % J&(Delphinium). &= J&(Ranun-
culus) % A ¥ & (Thalictrum )42 i 9 J57 40 i 5 &
HN1-3ANEE, TiRanunculus septentrionalis 2—-13
NG RBEFERM, KM EREGEN AT 176 R 41 i,
X520 TR JE (Actaea). kT J& (Helleborus). [
3k )& (Pulsatilla) A& 8 3% 1€ J& (Anemone ) A8 47) #H ALk
(RHE, 2007). WHFE RN, BEREFHEVMERY, {6540
J S AT VIR 225 P T IR fd 1 BESR A, 4n )1 Bk
43% 4% (Trollius buddae) (K%, 2007). 1 AHE 7 &
TN, R E 5P 8 (C. palustris) (%, 2007)
KR (H. thibetanus) (X3, 2008)AH1L, AEERA
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LR A AN AT A 227 3, TR EAaE SR KT
BEAHME. M4, BERZBEDN e MEoR, A
— %k £ ¥ (Bhandari, 1968), /b# kst Gkt
FHRR(A. asatiiaca) (sKFiH, 2008). A5+, Kt
BREGFEM SOE g iR, H A% (E6J-L).

264 BRBEEX

PRI, BRI RS O Uk B RO B0
REFIR(REL, 2006), =58 K 185 K
LAY RS 98 JF 4R (Xie and Li, 2012), {814 IRk RS
A RER IR A6 (T 25, 2008), RURR M e 5 BR o R Uk (£
H 2%, 2008), HA% S A2 40 5 % 51 2 A% A2 41 i
JE AR (TR BT 48, 2006). AHF 5T FRBH, K2k SEBE 71
FEXTIEAC I RRAE, dndlom B0 ki, BRERYE, K HX
) RN, X AFLEA ST R UR IRRRAE, i fe) 2 iR
R, MESORE, UL TR R T2k 4 Jm A
AR AR R P 2R . A T AR RSB A 4
KR R(ECKMZERT, 2005)F, KHZREEA T4
X AR I BR N R ES AL T (5 SRR R 5 BR kv AL 48
tb). BTEREE R YRR 15 B, AR5
RNEEHE KR E M RS E, (HERE 5 /%
M ZMH L EMHIE R R 2R g A HEA L IR 2T

3 g

MM A FGE R b, KBRS A7 AR AL R R AT
PETEAE R, H2RIEH . AR LR, Kk E /e
AR ESR AR E IEE, WO EWE; WIEILEE
W, HESSZHUNE, Wb B(L5%) 12 MEESS R B
EH. Fk, NEETFHREEMAE LR, KE2EF
TESFIIELE, EIEELL. KB 58 0w AR (Th REMEEAE)
Fo /b BB T R B WIPIELE o 38 B M A 22 B0 5K
B I D5 T e 2R 0 B AL . AR AR D R
IS 7 N N TR % 51

BT ARG R, R EM T, BT
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Megasporogenesis, Microsporogenesis and Development of Male
and Female Gametophytes of Clematis heracleifolia

Yi Yang', Na Wang', Kuiling Wang', Qinghua Liu', Wei Li', Xiao Guo'
Yingjie Ma?, Qingchao Liu'
College of Landscape Architecture and Forestry, Qingdao Agricultural University, Qingdao 266109, China; ?Weihai
Shuimuyuan Design Co. Lid, Weihai 264205, China

Abstract In Clematis (Ranunculaceae) species show significant differences in floral morphology and structures, con-
sistent with their complex genetic background. Thus, it is important to study the embryological characteristics prior to any
attempts of breeding by hybridization. Here, we report the characterization of microsporogenesis, microgametogenesis,
megasporogenesis and macrogametogenesis of Clematis heracleifolia by floral dissection. We show that C. heracleifolia
is androdioecy. Aborted microgametophyte cells are observed in the majority of bisexual flowers but occasionally found in
male flowers, which results in the formation of functional female flowers. However, in a small number of normal bisexual
flowers, male gametophytes mature faster than that of female gametophytes. During microsporogenesis, the tetraspo-
rangiate anther is formed, followed by simultaneous microsporocyte cytokinesis, and the formation of glandular tapetum,
occasionally with amoeboid tapetum. After meiosis, the microspores tetrads are mostly tetrahedral, and occasionally
symmetrical. The wall of mature anther contains fibrous thickening epidermis and endothecium. Pollen grains are spher-
oidal, pantocolpate, and 2-celled. The ovary has one chamber with a normal and a few degraded ovules, which contains a
anatropous, unitegmic, tenuinucellate, and Polygonum-type embryo-sac. A linear tetrad of megaspores and dikaryocyte
antipodal cells can be observed. This species may belong to a transitional clade within Clematis. In breeding practice for
C. heracleifolia, it is advised to use plants bearing male flowers and hermaphrodite flowers as male and female parents,
respectivley, with the bisexual flowers of 0.5-0.8-cm-long to be emasculated.
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Yang Y, Wang N, Wang KL, Liu QH, Li W, Guo X, Ma YJ, Liu QC (2019). Megasporogenesis, microsporogenesis and
development of male and female gametophytes of Clematis heracleifolia. Chin Bull Bot 54, 596-605.

* Author for correspondence. E-mail: liugingchao7205@126.com

(DitEgm%E: B

© 0000 Chinese Bulletin of Botany





