RMEAFERMERFFRFETHELBHER

i, =R, NEFT, TER, REE
WA 22 RSt e R 5 @ 5 2= B, Bl 311300

WE VFEREA F2FIRNR, EHAFRZY TR B PRI E « AT 5 LB
MEEFF (Osmanthus fragrans ‘Gui Zi) AL, 18IEYENN . AMTRSIER A D F, &
GO T R EE A MBI E RS FFE sl &S DL RMERESS RS R E - S5 R EoR, K
FACF MO BRA(L 79 R), fLEEE, WHRERE LT HE,;, LHFFWF 05
HHRIL(34-4T KR), TEHIREA, T3 Hh ISR (%2 31.25%, HF= 92.59%) K ANFIFE
FEMESSIBM IS . MBI R B IR, AEFMRBAEMRERRE T, HMRESENE G
FAEZE AL 0 R oA 1, RO HAER B RS 50T g SRR 5T 2 VIA 5% . A0 FL 9 (%)
B DU 2 22 ZR P AR I R AT 1] S e 2% B 1T 38 1 () 3852 38 N SR s F 4 7 JE A 5 o

KBEIR)  FEAE, fEEFEMb, AL, PR RN, RAEHLE

B, 2Z23ER, XT T, FEk, BERK (2026). PitEIEM: S FEHARZEN RS
.M 61, 1-12.

TG E SR A dr AR OB R B 378, WS E Y B E 7 A K m A A K )
Ao MY AL 32 1AL AR I 2 SO SE R, oot iR A N VR TR 2 di B L 1
% [KI-¥-(Andrés and Coupland, 2012). fEJUL R S SR A, BAE 4% 32 2008 ' A i
7. Fgit. HEBRRIOREREBREZ FESHBRES TN, FH&Ed FT. SOCT
N LFY 583N A sh e o AR A4 u(Blumel et al., 2015). 5— LML, 244
ARV SAE 12 B B A E, HRE A 2 AL 75, & SR & R
A5 S PR I N S S5 ) A 5% (Wilkie et al., 2008). 7E 2 FEE AR R, —Leyfh BAG —4F
ZUTHIEIRE o IX RV RE AR5 SR R A AERE Y, AT AE AL St 1
HIEM KL

At (Osmanthus fragrans)$ )& T K JE %l (Oleaceae) KR )&, =K E+ KL — (B
4, 2017a). AKHEIFAEIE, HEAE Bl 5 R 7 ARKEE S DY RS . RREESR il —4E 2
AT AT AL, DU RS A U B — 2 ORI e 77, Hoh A F AL n Kk —
MHULE, HARZESELE S O . TFAEBNAS MAE BRI A 557 THAFE 2.2 22 7)) (F 4%,
2016). XFhHFEERAERE )P RE 2 BT X NI K B 15 5 B L R Y .

CA AR, T AR PT35I 2F o A RE A S B R B L&
(Hanninen and Tanino, 2011). 2R, Xf T-PUZEA FZ= 5T B2 AL 28 0 A E AR o AE 2%
HREZFTANBONE R . BT, B SR 2R AN [F 2215 48 2 o A 2 S A e L |
CUA A SCARIE (B, 2017b), H BV L Bl DU Z= AN R 2270 N 948 28 70 A A2 X e L il it
R IARIE o RPN PIMEDY A b, [F S B A e AV D e, B — 2 IITFIEmRE ),
BAE T /N ET(4.63+1.60) 2, ik 251 T 14 DY 2= 4 B DU 2R B (7.2041.52) FL R Lo e
(6.58+0.92). [Klitt, AH T LA VYZ=A: St A o (R PO PR S AT EE R AR FERT B, LB A AR T
67T AL 28 I ARG B AL, B AEIR AN [RI 1) DU 2= AN [F) 245 1 AR L FIAE R B 22
St

EEAR @AY T 5 A a2 6 A T ALk, 8 A a2 10 H LA A
FTEROMEHERE, WHE IR 3 MHEA(ER S, 2002; #75E M HA, 2007; X4,
2007). DUZEAHERKZERIAE I 18 S5 AKEEARDA(Z 3455, 2007; HFrz, 2008), {HIHAMZET
BA A AL o
1 MRS FE
1.1 KHbe
SERSAPRL VU ZERE ab AN EE PR, BRI MO S L R, B sy 2.4 m, wiE 1.5 m, 48
W, TERTE, &7y, KR,

BEHEKZEEENET R 2-7 25/ 6, 178N 6.5-8.0 mm, 165 /MEH

Wik H #1: 2026-02-10; #:52 H#: 2026-04-09
HETH: ExARR R4 (No.32472782, No.32072615)
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(4.63+1.60)%%; XHFEZNHHITFE, HEEREASEAG, LRIEZWD, 165 B,
MK 7.0-9.0 mm. MESERKELEIER, MAELEFESHI—CREIERL, BAFFIEH M
10 AVIFFEEEIREE 4 B

1.2 KWEF5E

1.2.1 TEEBISIEE

WRIEEEAF AR AT IR S, TR & B=AIFEETT 0 BIBRE, BUSIEIIIE5:, Ak
LS EE N HEAT ISR . AR ISR I SR E

1.2.2 EFHESNE

T 2024 4 4 H-2025 4F 4 A3 HIXAFEZET R PR TEF A K B AT IRESW I, MEd
SEHMFF IR BRI Al 72

1.2.3 EFFBEAEN R

2024 6 A % 2025 4 6 A R0 3 RIEHEYFA B 2L 2FBURE, FAA [8] 2 i (100% oK 2B
VKEEER=3:1, VIV)[E %€ » BEAEHIIEAE - /INMES . FE15 . TER KB S5 A0 AR F R AR R, FET
PR B T AT S AR REIAE o Y 3% Xu 25(2014) 77357

2 BRESH

21 FEESHEE

BRI — E 2 TP fe R, FEERAEKT(10 A LA)). £ haE 1 AY)E
Z(3-4 H), ME5HADET I LH B E AR KBS B, HEEE, LRER
FHIEW, XEFEFMRK, B, a5 5 H A FRREREML, HEERIUNH L
W%, MEEIANT AL ES . 30 MEE T 5 2S5 2 M5 .

KL 4 A F AR AL TG TE B A2 28, B RIHE N Sife A8 1, iR 50 R4 6
AR RS A, BER 2R SR P (B 1 A1), Bl e SR AIZHTE K, 8 H R ZE 9 A IR Mk
K, S sEms, FREEmiE Ly 2 2 H (8 1 A2-A6); 9 H 29 H, kR ER T EMEA,
NRERIH(E 1AT), 295-6 RFHEATISEHA(EN 1, A8); 10 H 10 H, fefi i, HEAE A (K
2A1); 10 A 12 H#EAWITEW, 1-2 RIGHENBAE, 4-5 Kadt NEEAE R, 6-7 KA
TEWHH, BAEHAZ) 7T-8 K, TEEHE, BOART - VITEH: INEIREATFRL, MRS, o
B BEAN T B ORI 2A2); BAEM: WNEFEETF, HEkEs 0w, T
BOR (B 2A3); BEIEAIA: T2, HkE et — DR, ML s 1o T8 (E
2A4); Teuti: W EAE WD ERRAE, HHEERSTAT .

AL 16T 10 H o FAIFERTI S Tl R 26 1 0k AR T B (B 1B1), BERD#E A RRAE
AR, DIl 7-10 K; 10 H 26 HEFEEITR, LT ME (B 1B2); BlJG e i b i
K, BHEE 2 &K E (K 1B3-B10); 11 HHa{LZE ek, Frent a2 3040 K. 11 H
16 H, #i )7 Iis, & B AR/ NE(E 2B1); 11 H 18 Hik AWIFEW, 3-5 K5k N EAE i, 7—
10 RIGHENBEAERM, 1113 RIGHAL . LFESTFE, TFEM 11 H o N aIRrs:
BEWEH Edty, BAEfei 13-15 K, BEARTEHI 5060 K AEE/D, T b T2 PIRE,
FIHEAE 7, Ao, MERESSIE, S IR, M T 5248, HkESRE, Bk
MESS B 64.94% (1K 3B1-B3). #IfEH]: TEIMMEHUE T, MESIME, MSZESH(E 2B2);, &
eI TEMEIT IR e R S 2 R I, HMESEAR Bk (B 2B3); HAE AN fedsemix, &5 b
IR B REEAAE 2 5 (K 2B4); Teidi il /ANMERLTE, (SR .

FFAe: 1 AR RA), BEAR S ORI BB 28, SRR 24 1C1), 3K
TERARIE, 2 AV, TEAERIMZE0E H IRV, B R B K4 (B 1C2-C3), lifeft B 4s
W, Jilt 10-15 K; 2 A 7 HJashiezEai, shashmt 5 gk st & & £ K (B 1C4-C10); 3
Ho M), s bsemk, Fretmf a4l 35-40 K. 3 H 27 H, #EAWITEM, 2-3 KGN
W, 5-6 RJFHENBIEARL], 10-12 KJFHEANCHHN, BRI 1 ADNH AR, BAeE 10-12
Ko feEMD, HHEICT, B A8, MRESHINE, SR RELATT G, WETE.
FESkiB Ak, JBALMESS S EE 23.53%; LIRS TR IMFAEMEIS, FHEL it 87.25% (K
3C1-C3). ¥IEHl: feMms i T, MERSMAL, eSS 246 2C2); BACH: 1EMIT4E 8,
SRR (E 2, C3); ALK TEMIFIRZEE, s LMK (& 2C4); 1EitiH: Mt
7%, SRR .
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B 1 AR ZE A2 R A A
(A) #Z; (B) 435 (C) HF. (A1) 070, (A2) /NESHEIT; (A3) TEZ 500, (A4) TEME 103,
(A5) HEEE L I; (A6) L B2Ar LR (AT) ZFAREE ERIEZR; (A8) &N HTHAE, NMEFst; (B1) 1£4
Wizhill; (B2) fE570ei; (B3) /NMEH LI (B4) =701k 1ll; (BS), (B6) 1EMi7r1Lill; (B7), (B8) HES 7
1LH; (B9), (B10) LRz o0 H; (C1) #aF Wik, (C2), (C3) AR EL K E H4it; (C4), (C5) /771t
H; (C6) /NEHEH; (CT) 1E3704L1]; (C8) LM/ 1bHH; (C9) HERS /ML, (C10) LBz 731 ]
Figure 1 The process of flower bud development in different seasons
(A) Autumn; (B) Winter; (C) Spring. (A1) Inflorescence differentiation stage; (A2) Floret differentiation
stage; (A3) Sepal differentiation stage; (A4) Petal differentiation stage; (A5) Stamen differentiation stage;
(A6) Carpel differentiation stage; (A7) Bracts on the surface of the bud swell and loosen; (A8) Bracts are
broken through and florets become exposed; (B1) Bud Swelling Stage; (B2) Inflorescence differentiation
stage; (B3) Floret differentiation stage; (B4) Sepal differentiation stage; (B5), (B6) Petal differentiation
stage; (B7), (B8) Stamen differentiation stage; (B9), (B10) Carpel differentiation stage; (C1) New bud
germination; (C2), (C3) Bracts on the bud surface develop into young leaves; (C4), (C5) Inflorescence
differentiation stage; (C6) Floret differentiation stage; (C7) Sepal differentiation stage; (C8) Petal
differentiation stage; (C9) Stamen differentiation stage; (C10) Carpel differentiation stage

500 um
—

" 4

] 2 FEF R (7255 R [F e 300

(A) BKZE; (B) 4 (C) FZ. (A1) I (A2) HITEH; (A3) BEALH; (A4) BEAERI; (B1) #1EHA; (B2)
WIHES; (B3) HEAEI; (B4) HEAEA; (C1) HHEH; (C2) WI1EMW; (C3) HEAEN; (C4) HEAEAM]

Figure 2 Seasonal variation in different opening periods of Osmanthus fragrans‘Gui zi’

(A) Autumn; (B) Winter; (C) Spring. (A1) Bell stage; (A2) Early flowering stage; (A3) Full flowering stage;
(A4) Late full flowering stage; (B1) Bell stage; (B2) Early flowering stage; (B3) Full flowering stage; (B4)
Late full flowering stage; (C1) Bell stage; (C2) Early flowering stage; (C3) Full flowering stage; (C4) Late
full flowering stage
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200 um

200 um

3 HFF AR AL AR AR

(A) TZE; (B) 475 (C) HZE. (A1) WIHEM; (A2) AL (A3) BEAEARM; (B1) MEMESEAIES, MEST
1e4; (B2) MERERSRL G (B3) e G, MERRIRIL, HEZETR - MELL; (C1) HEREIE /- MEfL; (C2) HEZEMEL;
(C3) MEZRLL, TEMERL S, MESML

Figure 3 Seasonal variation in floral characteristics of Osmanthus fragrans‘Gui zi’

(A) Autumn; (B) Winter; (C) Spring. (A1) Early flowering stage; (A2) Full bloom stage; (A3) Late bloom
stage; (B1) Normal pistil and stamen morphology, stamens lack pollen; (B2) Fusion of pistil and stamen;
(B3) Petal fusion, pistil degeneration,partial petaloid transformation of stamens; (C1) Partial petaloid
transformation of stamens; (C2) Petaloid transformation of stamens; (C3) Pistil degeneration,petal
fusion,petaloid transformation of stamens

22 FRFHHEFSHE
FEFFAN R ZEAT FITE A R B AR, 4308 6 NI TE/7 . /ME. 1622, TEI. HEESSH
ORI, & B BN AR S, A FZET 2 R 5 B & o B R RF S 18] DL Je o0 K2
S ZBRIEEO R R IR RESS; 750 B2 oK, MESS 7 s A Sk R IR AL .
KEAEZ T 6 H 15 HE AEF R AL, fezptiasrib. A6 H15 HE 9 H 2 H, 3%
15 79 K, BARHEELE YL, SWEBA BT A 36, 21, 8. 14, 26. 27 K(l 5). &
ZEIEEF 10 H 26 HIF UG, HLIamt 34 K, &M BeRFSEm a1 70504 11, 8. 64 5. 10 £1 13
K, ORISR R NECIR, BRI (K 4C6-2, C6-3). HFALF TIRFE2 A 7 HifEA
1 ntk, 2 3 H 25 HE5R, il 47 K, 6 AN HAREEER ] 43508 16, 15, 7. 9. 12 f
12 K, OB AT A0 22 21 A0 e 58 B (B 4A6-1), 23 A AR HA O B2 R 52 4 T & (F
4A6-2). AZETE 11 A 2 HIFE /e L, o] WUSAE, JF S0 & & 1/ E(E 4C5).
BT A DG BIG SR E (B 4A2), HEREKERAZTK, AR,

© 0000 Chinese Bulletin of Botany



N ‘%%

[ 4 HAF AR E LR R

(A) #ZF; (B) £Z; (C) HFE. (A1) L0, (A2) /NMESLIA; (A3) 13 01kiH; (Ad) TEI 51,
(AS5) HEE L], (A6) L AHl; (B1) FERF 7Ll (B2) /NMED LI (B3) 1L 0Ll (B4) 1EHM7
1L39; (B5) HESS T ALIY; (B6) LS ar e iyl; (C1) 1E/7 704k (C2) /MEMLI; (C3) 1E=570Lil; (C4) 1E
Moy 0I; (C5) HEE 4L I; (C6) L e/t

Figure 4 The process of flower bud differentiation of different seasons in Osmanthus fragrans‘Gui zi’
(A) Autumn; (B) Winter; (C) Spring. (A1) Inflorescence differentiation stage; (A2) Floret differentiation
stage; (A3) Calyx differentiation stage; (A4) Petal differentiation stage; (A5) Stamen differentiation stage;
(A6) Carpel differentiation stage; (B1) Inflorescence differentiation stage; (B2) Floret differentiation stage;
(B3) Calyx differentiation stage; (B4) Petal differentiation stage; (B5) Stamen differentiation stage; (B6)
Carpel differentiation stage; (C1) Inflorescence differentiation stage; (C2) Floret differentiation stage; (C3)
Calyx differentiation stage; (C4) Petal differentiation stage; (C5) Stamen differentiation stage; (C6) Carpel
differentiation stage

1 o Inflorescence differentiation stage /4 s Petal differentiation stage

2 =ssmmmm Floret differentiation stage 5 =essssssm Stamen differentiation stage
3 Sepal differentiation stage 6 Carpel differentiation stage
6 | '
5 ] N ]
4 O] C] ]
Period 3 m ] m
2 ] — .
1 e I [
2 3 4 5 6 7 8 9 10 11 12

Date (month)

5 FEAF AN R 19TE 58 0 & B B () 4R 2 ]
Figure 5 The stage time of flower bud differentiation in different seasons of Osmanthus fragrans ‘Gui zi’
2.3 FEEHHIERHLE
231 EELXE
AR TMSESMEEAAENREER . KEMERE R, BA MW HAFk;
BEMAERAFBRENME, FEEMMES T M k346 (F 3= L H 23.53%; 4%
b 41.56%). B I T S R e R (ETE S 0%; £Z3= G H 23.38%).

HE, WENMESER AR, Hk A8 6A1);, WIHEN, TR, H k3T 2 PR
(K 6A2); EEALHH, MERSHEAKR B2 (K 6A3); BACKI, HLIaBmE (K 6A4). B
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RARE IR AR 3 FIEAS: (1) IEHMEE (B 7TAN) TR, HEkRT: (2) 1F % S (&
TAYARUN, Tl R EEL, kT (3) BMER(E TA3) TR E4, HkRE
S, AR

TR, MESE TARE IR A SR S, A AL A7 55 (B 6B1); WAL 2 adk
W, FREuig k(K 6B2, B3); BAAEN], Ak BB, BRI GInE(E 7B4). M
AR BIRDERT 0 2 P S (1) IEHMESS(E 7B1) 7 2 K, SRk, (2) IR
S(E 7TB2) T IEH, HEKIER .

A2, REMIMESSALR &, Mk AR —TE /N a5 (K] 6B1); MR, Hkim VY 4T HF
(E16B2), BAEIA, MR B, Mk a2 VKM (K 6B3); Ak, HkA .
MESS IR R BRI AT 0 i 3 FIEZS: (1) IEWMESS (B 7C)F B8, Mk (2) BILHE
S 7C2) T, HEERKE R, AW, m e TS, (3) BALMESS(E] 7C3)
ThWTY, B, AT B B GO O AR 4

FERF IR A SRR, SR LISt BUAE A% . S TIRLIEES 7 H 64.94%, £
IBAGHESS i 23.53%, AZiRAUHESS LGS s . U0 h EEBOR I, KRS 1 5 T LU
FIEAIEMIEER (K 8B1-B3). AHFZ=T 5 MBI IR, H MEkmt &8 — 14 (& 8
A1,A3, C1); AMIEERH K, HIL2 = (K 8C2).

6 FEXF AN RIZETES K H LR

(A) BZFMEE,; (B) FKEHER; (C) A:MER. (A1) TEEFH; (A2) VI{EH; (A3) HEALHA; (Ad) ARTEARHT; (B1)
T (B2) YA, (B3) BEALH; (B4) B KW (C1) 1L H; (C2) WI1EH]; (C3) EALH; (C4) BALK
|

Figure 6 The process of pistil development in different seasons of Osmanthus fragrans‘Gui zi’

(A) Spring pistil; (B) Autumn pistil; (C) Winter pistil. (A1) Bud stage; (A2) Early flowering stage; (A3) Full
flowering stage; (A4) Late full flowering stage; (B1) Bud stage; (B2) Early flowering stage; (B3) Full
flowering stage; (B4) Late full flowering stage; (C1) Bud stage; (C2) Early flowering stage; (C3) Full
flowering stage; (C4) Late full flowering stage

7 HH A FEE TSRS
A BFMEE; B: AKFELS; C: AFMERE. (A1) IEWMEES; (A2) IEWHERS; (A3) IBALMERS; (B1) 1L HEEE;
(B2) IEHMESS; (C1) IEHMES; (C2) BILMELS; (C3) IBALMES
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Figure 7 The form of pistil in different seasons of Osmanthus fragrans‘Gui zi’

(A) Spring pistil; (B) Autumn pistil; (C) Winter pistil. (A1) Normal pistil I; (A2) Normal pistil 1I; (A3)
Degenerate pistil I; (B1) Normal pistil I; (B2) Normal pistil Il; (C1) Normal pistil I; (C2) Degenerate pistil I;
(C3) Degenerate pistil Il.

Al

& 8 HAF AR Z= AT MERE Ty

(A) HZEMES; (B) FKEME; (C) AZFEMERS. (A1) IEFHEE; (A2), (A3) BILHERS; (B1), (B3) IEH HERE;
(C1), (C2) iBfhMfEES

Figure 8 The slice of pistil in different seasons of Osmanthus fragrans ‘Gui zi’

(A) Spring pistil; (B) Autumn pistil; (C) Winter pistil. (A1) Normal pistil; (A2), (A3) Degenerate pistil; (B1),
(B3) Normal pistil; (C1), (C2) Degenerate pistil

232 HELXE
HEAMESS S BN E, PACMESS BRI R AP, A D E A N =R
HEETEASBEI B AW AR, ZFFWHES I SVIAEHIE BEA R 20 MM E IR, WAEH
WA B B s R . SR E R B R E L

B, MG ™ E, JLLLEIE 92.59%, H HEWAFRREEMBURE, FE
A3 3FIEAS: (1) IEH HES (K9, AR B IL R, (HEESRAL, 10k 273 % (2) M7 i
(&9, A2-1, A2-2) [ N — MBS IE®, TR — ML, (3)78 etk (&1 9, A3 5E
ANAEIIR, W RIESSIE S o

T, HESSR A LR, RS . Ve, Ten 8 S, WIRA IWE k(K 9, B1-1,
B1-2). 1-2 K, #ENBAEH, 1EMPITR, 1ERIEEILLRE(K 9, B2). 3-4 K5, it
NEEAEARI], BERIER AR TR, (A > B IE N EE1E 2 £ (K 9, B3).

A7, S MIGE, MR, R a0 8E0 (8 9, C1). #RIMHESS Jeim [ Sk
TR, ARG R(E 9, C2). D ERHESSAER B A D B BN = (K 9, C3, C4). 17
FEHESS LIS, LBy 31.25%

Loy

9 A FZE T HESEEAS

(A) HZHEE, (B) BCEMEE,; (C) AZ M. (A1) IEWHES; (A2) #20Mmik, 1mW—MIR&1ER, mab—
MIELL; (A3) HERSSTEEIAL, TEAARIRR, (B1), (B2) IEHMESE, #IEi; (B3) IE&H ML, AL, 1t
MEEITR, (B3) IEWHES, MIEKM, ik, (C1), (C2) EHITLIE, WIRADETLH,; (C3), (C4)
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Figure 9 The form of stamen in different seasons of Osmanthus fragrans ‘Gui zi’

(A) Spring pistil; (B) Autumn pistil; (C) Winter pistil. (A1) Normal stamen; (A2) Slightly petaloid, with the
inner side morphologically normal and the outer side transformed into petal-like structures; (A3)
Completely petaloid stamen, fully transformed into a petal-like form; (B1), (B2) Normal stamen, early
flowering stage; (B3) Normal stamen,full flowering stage, anthers dehisced; (B3) Normal stamen, late full
flowering stage, pollen dispersal completed; (C1), (C2) Nearly heart-shaped morphology, with a small
amount of pollen visible to the naked eye; (C3), (C4) Nearly heart-shaped, anther sacs nearly empty

3 g

3.1 FRIFENHES

AHEFRY], PITE DR AR — RN W] 2 AR, (EARIZET A8 2 AL e 5 1E
SERERINBIE BT EE N ZER, UH SRR 208 & 2 M@ A it o F1E A
KRR AL I G . R e, JE38 B 45 Mis o, MEAESSI R B K B I B84
TIEe o AR AR AT AL PR B — MR, 2 B T AT & LUK IR A FE K B A Dy 32 B
YeiE R B E %1% (Baurle and Dean, 2006). B KA HE R CEESITHEH =
(Rosa chinensis). [ Tt 5 %i(Fragaria x ananassa)ll } 5y (L 25 BHATA 22 BHE Y
FRBIHRIE, I [FARFAE 78 ' A AR R 2 A N D B AR 58 58 BAE 25 40 A0 FE T/ U4 ) 58 B (1) 48
#+H (Iwata et al., 2012; Koskela et al., 2012; Sheng et al., 2021), 5AHF 5 FEFFRKZRRL
TERIAERL . LT, HEFFEA T RFERENS 58 A AL, BAEEF 4040 8 S W 2. 4
LRSI AR S SRS B IR AR R B 2 T, R IZ I BUSAE R P  S B
FAAEATZE SR . CHMARY], RIERAEZMARAEY P RS SR s, Bixid
FEAERR 7 A h RIS 1) FT HOBiE, H 57753155 & TFLT [RIVEHE PR i 42 2% DT AH
*(Mutasa-Gottgens and Hedden, 2009; Hanninen and Tanino, 2011). 7EPUZEH, &%
FRACIE AR FT RIEACPEARMB AL v T (B 1555, 2017b). 256 AL h 4B T A0 5
PRI MAERR B K B AT, T LV GIR 5 5 1 B R S e T8 R B2 1
B8 FRAE K M AR AR KRR () 73 5K, (EN 5 S04 BG4l 70 A0 I R 42 B J1 A A FR, AT
BT AEEBERKERERNRAEME. 4L, EFEARZETRA AR BRAENE: KT
FERTRELL H E AR N T &R 2R 5 A AE i IRIR 5 5 A St .

3.2 (RESBUMRELDESLENE

MESEINCE 2 2 PORAHEA) 8 WL AR ARG IR, R AR WU R MEES oAk« IRER TR B sl 3
REFEZANYBU(GRAREE, 2016). FEART T, HFFMESICE BA W2 2= HERRIE: K
WSSty e IRERIEMT HAl F, &A= ME S Ik tH AN R AR (3R AL, HICAE ELl7E
AFETHES AFETMERNE FERIMNMERR SRR KT8 % DL PR 45 8
YA A A% 0 i) AR TP T R ER R B R o AR ESE IO 10 70 Kbrife, HFF AR TSRS
I JE TR B BR R B ALY OGS, AN 1 MEREINCE 1) R AR IS
E S 7 W IR R IAEARTTIBUS, TR AEAE 2 A O B 7 A I ED BB . & Z= AR AE O 2 )
IR SLTEVE IEH R A, HBENHILOEEER TSGR, RS RKERE3), A
TERBRSE M ST BRI 2 240 . 1X — 47k 5 M (Prunus mume). 5 (Prunus armeniaca)
HMizH L (Litchi chinensis) ™ PRI 45 2% 1 3 BOME RS AE 5391 70 AL B BRIV R A2 K B S 1 I R AHARA
(FFiE, 2014; AEFRS, 2012; Liv etal., 2019). SHEMETUZEEALL, BT SRR RIS K
B EMRMEAHEZ R MV DY ZEEE 0 M S TE o 6 5 TR 52 4208 1k Oy iR A (i 45
%,2017b); TMHEFFEAFFIREI N — eI MESS 450, e G ek R B 32l . 1IX %
BH, P DY 2 eSS B T s T S, ([ AR B 2 G 2 IR e T

3.3 (RIRFSHER R R E M RIRIE TN

HESSI R A E TR E W PR EE R —, BIRARBA W B MET %
S AT 31.25%, BRI 92.59% . HESSTAGIE T tERE R TR . FERTH & LR HESS
M TEIBIR R AR, AR v A B D e e 2% 1 B bR A5 (BRS R 55, 2023).

FEZ P E R, ARG S 7 S HESS M I E 2 R 2 . flan, ARIE T et H
ZHEIMMN . F T K K (Cyclamen persicum) F1 % # 4¢ (Silene coeli-rosa) I & ¥ 1k
(Lyndon,1979; Mizunoe et al., 2015). ¥ & FT=MESTAS IR e AR = FE —
B30 CFHRIR A RS i R SRR

MWIESZUKE, HHLHETMESI RN VHESIER G R SR mfERR
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TEAA, MESSORFFIRE TSI I — IRk, X5 KIEEE % (Clematis patens) = jli
w22 AL B A AL 2 AE(REFHBH, 2019) . T2 AN HEES & AE Ak, MESSIRFR A TR,
KGRI REEARW) & o BN HIRE, A58 b RS I R R A AR T4
B G, TAdhT 0B R AR By, 387 IS A J5 5 2 A B B B T H [ AR5
REM AR BT . X5 REKRLER M AR EZE R, FE PSR AL
O G HE T MRS J5 o X R WIEEFFRESS IR E = 2SR SHER KT
FRAE, AT DAHEDN AT 75 25 2R I 0 RRAE FF JE — R AR R[] & S SR AE, T =& LE AR 25 70 A H)
WIS w2 DI eSS M ST, MR TERIR AN T, MESEMESE I R & FE P OE B, &
LRI Dfe Bk AL o

{E& KRR

B WSO, SERCERIFBREE IR, S5 EN; BN o, Rl scsul
G IR FREEORSCRE, IR Csu G g, E200 IRIEEORSCRE. AR
&) O B B A R SO HE RRURAR
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Floral Development Comparison Across Seasons in the
Hermaphroditic Osmanthus fragrans Cultivar ‘Gui Zi’

Fan Yang', Yangang Lan?, Xuening Liu?, Yiguang Wang?, Hongbo Zhao'
School of Landscape Architecture,Zhejiang A & F University, Hangzhou 311300, China

INTRODUCTION: Osmanthus fragrans ‘Gui Zi’, a hermaphroditic cultivar of the Asiatic
sweet olive group, exhibits a multi-season flowering habit. However, the regulatory
mechanisms underlying flower development across different seasons remain unclear.
Flower bud differentiation and floral organ development are crucial for ornamental traits
and reproductive success, yet seasonal variations in these processes in hermaphroditic
genotypes are poorly understood.

RATIONALE: This study aimed to systematically compare the flower bud differentiation,
flowering dynamics, and morphological development of pistils and stamens in ‘GuiZi’
across autumn, winter, and spring seasons. The research seeks to elucidate the seasonal
plasticity of floral development and explore the environmental adaptation strategies of
flower organs in a multi-season flowering woody plant.

RESULTS: The floral development of ‘GuiZi’ showed significant seasonal variation. In
autumn, flower bud differentiation lasted approximately 79 days, with normal development
of both pistils and stamens, resulting in fertile flowers. In contrast, winter and spring flower
bud differentiation was markedly shorter (34—47 days), accompanied by extended
flowering periods. During these cooler seasons, stamen petaloid transformation occurred
frequently (31.25% in winter and 92.59% in spring), along with varying degrees of pistil
degeneration. Pistil abortion and abnormal ovule development were initiated during the
carpel differentiation stage of flower bud differentiation. These findings suggest that low
temperature is a key environmental factor driving floral organ malformation and
reproductive organ abortion.

CONCLUSION: This study reveals that the hermaphroditic cultivar ‘GuiZi’ employs
distinct flowering strategies across seasons: autumn flowering follows a complete and
fertile developmental pathway, whereas winter and spring flowering is characterized by
accelerated but often incomplete organ development under low-temperature conditions.
The results provide important insights into the seasonal regulation of multi-season
flowering and enhance our understanding of floral plasticity as an adaptive response to
environmental cues in woody ornamentals.

Normal-Temperature Normal development
v
v

Low-Temperature Stamen petalization and pistil abortion

Putative schematic diagram of stamen and pistil abortion in Osmanthus fragrans.

Key words Osmanthus fragrans, flower bud differentiation, seasonal variation, gender
presentation, flowering mechanis

© 0000 Chinese Bulletin of Botany



Yang F, Lan YG, Liu XN, Wang YG, Zhao HB (2026). Floral development comparison
across seasons in the hermaphroditic Osmanthus fragrans cultivar ‘Gui Zi’. Chin Bull Bot
61, 1-12.

* Author for correspondence. E-mail: zhaohb@zafu.edu.cn
(GHTgmtE: 40

MIE 1 2024-2025 FEEEFFIEH RS it

(A) BREIEH RS E,; (B) £FMURBEHE, (C) FEIEH UGS K, (D) 2024 Fin X %
K.

Appendix Figure 1 Statistical report on the climate during the flowering period of 'Gui Zi' in 2024-2025.
(A) Temperature trend chart for the autumn flowering period; (B) Temperature trend chart for the winter
flowering period; (C) Temperature trend chart for the spring flowering period; (D) Monthly precipitation in
Lin'an District for 2024.

MR 1 AR =TSRSS
Appendix table 1 Pistil morphology statistics of Guizi in different seasons

MR 2 HAF A RS RS St

Appendix table 2 Stamen morphology statistics of Guizi in different seasons
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