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Development of Micro- and Mega-spores and Morphology of Floral Organ
in Osmanthus fragrans ¢Zao Zi Yin’

: 1a,2 1b,1c*
DONG Li-ge™™“, DING Yu-long
(1a. College of Biology and the Environment; 1b. Southern Modern Forestry Collaborative Innovation Center; 1c. Bamboo Research Institute, Nanjing Forestry

University, Nanjing 210037, China; 2. Nanjing Flower Park Management Office, Nanjing 210037, China)

Abstract: In order to understand the relationship of spore development with morphology of floral organ in
Osmanthus fragrans, the changes in morphology of floret organ during micro- and megaspores development of
‘Zao Zi Yin’ bisexual plant were observed. The results show that the meiosis of microspore mother cell started
when flower bud at ball-shaped stage suddenly expanded, and it came into tetrad stage at top bract stage. Majority
of microspore tetrads were tetrahedral, minority were decussate, and others between the two ways. Flower bud
was at the bud-pedicel stage, microspore develop to the late uninucleate stage, and flower bud from bud-eye stage
to full blooming stage, microspore form 2-celled pollen and mature, the anther length increased from 0.3 mm to
1 mm, color changed from colorless transparent to bright yellow. Pistil stigma two lobed, ovary 2 rooms, each
room 2 ovules, amphitropous ovule, unitegmic, tenuinucellate, and funicle was not obvious. During two-cell
pollen period, the megaspore mother cell goes on meiosis to form megaspore. To flowering stage, the 8-nuclear
sac was mature with polygonum type. The development of stamen was earlier than that of pistils, they tend to
mature at the same time after flowering. So, the micro- and mega-sporogenesis had high relation with morphology
of floret organs. It was suggested that the micro- and mega-spore development period could be judged according
to morphological characters of floral organs.

Key words: Osmanthus fragrans; Spore development; Floral organ
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Fig. 1 Microsporogenesis. A: Microspore mother cell; B: Prophase of meiosis I; C: Metaphase 1 ; D: Anaphase 1 ; E: Telophase I ; F: Metaphase 1I; G:
Anaphase 1II; H: Telophase II; I: Tetrahedral tetrad at early formation stage; J: Stereo-structure of tetrahedral tetrad; K: Decussate tetrad at early formation
stage; L: Stereo-structure of decussate tetrad; M—-O: Tetrad arranged from tetrahedral to decussate; P: Suspect metaphase I and anaphase I coexist in the
same pollen sac; Q: Suspect telophase II and tetrahedral tetrad coexist in the same pollen sac; R: Asynchronous meiosis phenomena among different pollen

sac in the same anther.
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Fig. 2 Development of male gametophytes. A: Systolic microspore; B: Middle microspore; C—D: Late uninucleate stage; E: Two-cell pollen, generative

cell round; F—G: Generative cell deform gradually to spindle, pollen mature; H: Pollen dimorphism.

S, A ILERC . BRIL. AT AEREE, HERE,
RO o

MEES T R A B AL T BRfLI BR DR N — 2
Y, FRIRANME R B AR TR . TERRO
REMFER, R EIERH ARG, BB H
BROEIRAE, TimA 1 BRfL. KRR AT
WH T H(E 3: B~D), fEMRTEN K —7RHE(E
3: E~F)g 411 0k (E 3: G), LA K — 7 HHE
B — PR VY AR (B 30 H~1)o &SR
By REANEERMT, He 3 MEEHRLAE 3
J~L).

24 MRTHKE

R A RO IR )\ R 3 . ThAEK
KR, KENERTREE 3 M), L2 3
KA L R0 I R (K 3: N). DOt ik
(K 3: O) At )i Z AL R 22 (P 3: P), B 34~ /2 41
2 P HRAZ AR e S AR A% L 2 A B4 AT 1 B 20 i (1
3: Q). BANWEREF, HIEHHA, I e
SAETEH(E 3:5~T).

Al —F o N = MR R R A kA 2k
AKFT . FEAEPITEIEMESS 1 A>T 5N 4 IRER A 1
NRER B NRT, BRI TR H R AR E
AWE BRI RS, S — BN, (H kI
AR IR (A 3: R), AT RES BN E IR, J5

ARG R h IR EE A RGO IR SR, AT HEA
WCE REk

FERFER GRS, fE7 b5 s Sk 8] 14
B R LSRR A, BB ARR, TR, M
PR, AnTHAat, PR g i (K
3:V). THENAILRREEHN, RRERERT
HTHIAR DL 325200, (ARG e I R A s ik — 20
5. MESHEERION R BEIESE R, HORIE. BHMA
B BLEIRER A B IR M AT T o

2.5 NRAEHMRAERE LS
PIVETEMERERS TR R B RE T, fEd B B
& KA BIESEE R A AR . NER B
W e, JERR AT ILAESS, 1625 K14 0.3 mm,
EAGREEVR MESHERmA T, Bh, HAR
TR 2R, T b3 2kt (& 4: A~B). TRFCIIRT, 1E
Ft IR, MMEmEk R I E O, B2
KJEZ) 0.6 mm, {552 HEMAEBEIPR; MESAE LM
RFG, IBHTR B R ZEIRAE (B 4: C~D). /Me
DireEF A, EAKEN 0.8 mm ifi, 4=
Ayt MRS ZUAKE 4
E~F). #EEAFIIY, fE5ABIMRIE R, st
BR(E 4: G~H); BESSAE KB 2 2K, i 2 =
AR, RIRE, WS ThHMSE, H3
WIZHTE (& 4: 1) WIHEH, fE25 e, KIE



%3 HALAEAE TR M T R SRR AR 303

\f"f"',’.\
05 ) | ARy Y 7, L
20pm [Q: 20pm WR7 20 um S 4 e e ' 200 pm

3 KT RAEFMMBL TR T . Ar T TR INMENDD, 7RBEIRER; B~C: AL T-REANMI T 24RTH; D: S T REAIA - 28 3, E~G: R
T A H~ 1 RAETIUSMA; I~ Ko BRALSGPUIME T I IRRHA; L DIRERIE T M: DNRERATH 2048 N: “RIRECG —BARYI4); O I
HE; P OBV Q: IR RENANMIMIE; S0 ZKTEN; T MIAMERIELS: U T, /R 4MIRBR, 4 DIRgE; Vv FEaiie.

Fig. 3 Megasporogenesis and development of female gametophyte. A: Vertical section of floret at megaspore mother cell stage, showing hemitropous ovule;
B-C: Prophase of megaspore mother cell; D: Metaphase of megaspore mother cell; E-G: Dyad of megaspore; H-1: Tetrad of megaspore; J-K: Tetrad
megaspore at micropylar end began to disintegrate; L: Functional megaspore; M: Mitosis of functional megaspore; N: Two-nucleus embryo sac; O:
Four-nucleus embryo sac; P: Eight-nucleus mature embryo sac; Q: Egg apparatus; R: Abnormal egg cell; S: Zygote; T: Fusion of two polar nuclei; U:

Transection of ovary, showing 4 ovules, 4 embryo sacs; V: Abnormal structure in embryo sac.
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Fig. 4 Changes in morphology of floral organs during pistil and stamen development. A: Flower bud at ball-shaped stage; B: Floret, pistil and stamens in flower

bud at ball-shaped stage; C: Expansion of flower bud at ball-shaped stage; D: Enlargement of Figure C, showing pistil and stamens; E: Flower bud at top bracts
stage; F: Enlargement of Figure E, showing pistil and stamens; G: Inflorescence and flower at bud-pedicel stage; H: Enlargement of Figure G, showing pistil
and stamens; I: Front and side view of stigma; J: Floret at primary blooming stage; K: Enlargement of Figure J, showing pistil and stamens; L: Two anther in the
same floret dehiscence not synchronized at primary blooming stage; M: Pistil and stamen at full blooming stage; N: Pistil and stamen at late-full blooming stage;

O-Q: Petals, pistil and stamen at flower fading stage; R—T: Some petals withered not fall off; 20: Fruits, calyx persistent.
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Table 1 Relationship between the development of male and female gametophytes of Osmanthus fragrans bisexual flower and flowering phenology

1esR e
Flowering phenology

HESS R BB
Development stage of stamen

Development stage of pistil

TEZF WA
Flower bud bursting stage
microspore mother cell

B Ek}A Ball-shaped stage
(B BRI (28 AR K)
Ball-shaped stage (flower bud expand suddenly)

(B BRI (6 2F QRN K)
Ball-shaped stage (Flower bud expand)

5523 Top bracts stage
¥4 Bud-pedicel stage

N REAN I A ) 2

VY434 Tetrad

SR MET

YR T REA L R B RN T R4
Secondary spore mother cell develops into

Meiosis of microspore mother cell

JRERJFEIE Ovule primordia

BEER 34k 0 Ovule differentiation stage

TR AN XA T B
Sporogonium cell-megaspore mother cell

KAt EE4A. Megaspore mother cell

INETFYAE Systole of microspore

Late uninucleate stage of microspore

FHRHE Bud-eye stage

wall or free
¥I4€3 Primary blooming stage

spindle shaped

BAEWIH Early-full blooming stage HOFr Loose pollen

AL Full blooming stage
BIEFRY] Late full blooming stage
£ Flower fading stage
HHA T End of flowering

HRACky s, A BN Y T
Part of pollen mature, reproductive cell is

TUNEIERy, AR R, WREEBFEDIRGS KT RN s
Two-cell pollen, germ cell round, adherence cell

Meiosis of megaspore mother cell

RIFIYME. —h%. DUz
Megaspore tetrad, two nuclear, four nuclear
embryo sac

IS NI A

Four nuclear embryo sac, eight nuclear embryo sac
J\ K JEFE R Eight nuclear embryo sac mature

¥ Fertilization

RSk E Fruit development
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