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Embryological Characterization of Apricot Pollen and Anther Wall
Development
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Abstract: In order to understand the embryological features of the pollen and anther wall of apricot,
anthers of different ages were examined by means of light microscopy. The cell layers of anther wall were
established in early November, including epidermis, endothecium, middle layers, and tapetum. The
tapetum belonged to secretory type. The process of microsporogenesis lasted about 3 months. Microspore
mother cells were formed in early November, and underwent meiosis during the period from late January
to early February the next year. The microspore mother cell accumulated a large number of lipid droplets
as meiosis began. The 4 meiotic nuclei were separated by simultaneous cytokinesis to form four
microspores that were joined together in a tetrad. The four microspores in the tetrad were in a tetrahedral
arrangement. The microspore was present for about one month before it underwent mitotic division to a
2-celled pollen grain. The 2-celled pollen stage lasted 2 -3 weeks till anthesis. The mature pollen

belonged to lipidic type, for it accumulated lipid droplets rather than starch. As the structure of anther
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walls was established, the scaly buds started winter dormancy, i.e., they stopped elongation temporarily.
When the meiosis of the microspore mother cell was completed, the winter dormancy was broken, i.e.,
the scaly buds resumed elongation. Apparently, there was a coincidence between the mcirosporogenesis in
the anther and the winter dormancy of the scaly buds. The microspore underwent mitotic division at the
time when the flower bud reached the length of the scale. In summary, the process of apricot pollen
development lasted 4.5 months, and the exclusive features included the coincidence between the
microsporogenesis and the winter dormancy of the scaly buds, the accumulation of lipid droplets in the
microspore mother cell, and that the first mitotic division of male gametophyte was marked by the growth
of the flower bud to the length of the scale.
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TR R B IR E B ARSF (Scottetal., 2004; Pacini, 2010), *ZFI™&istfL1H#% (Chang etal.,
201D TEX K E BB L /N B4 M g 30 7 2L 1 R 43 2207 K DO 2 b /N RS
T FHAERTER K B AR CLE TR0 MO AR SR 0k 47 o 1 2R AL 45 R R ) F 28077 5 (Brewbaker,
1967; Pacini, 1996), fXEA [FIAEYI A RN K B PIRHIE (Borg et al., 2009; Wilson & Zhang,
2009)

AN ZE P RE, AE BB ORI, 16258 4 ~ 6 24Uk, B4
WRNRKG . ENEE, REMBHE. PEBHR, BEAH 1 ~ 32400, Hh& 1 291 E
B, 1982; Pacini et al., 1986). ZiHi)Z Ak K BIRMLE S (Winiarczyk & Gebura, 2017), HK
H 77 LS AE 25 BE () 240 i 2 A R R A 2R AR AL, SR AL 25 RE R B (1 E ZAFE (Pacini etal., 1986

AES T EMIERAEZE (Julian etal., 2011), fEREAPIAAR, BETBIRIRFASEAK. FF
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], JRE SRR A T AR R 2 ARG W G, T RAEGEFLARETARR, Wy
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VEZR A AE 25 FIAE KD K B AT 1 IESE 4 FE ) R0 S, IR/ K B 1 E 2R LR AE R K
BHEFLRMKR, AEMRIE AR ES %,

QN L SRS DARE

1.1 #8

B (Prunus armeniaca) RN ‘G KPH, #3ET LR B IGIT RKF LIS HCF IR (35°23'N,
116°18'E). 4 8 A MBS FABRE 1k, 11 A LA, B4 1 A M2 2 A LA 24 3
d BUFE 1k, BRI S0 NMEH .
1.2 ALYIREAR

DA Litwin (1985) HIJ7303ERE, MAEZEHECHAEZ, BT 2% %W (50 mmol - L™ W
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FROEPFECH], pH 6.8) T 4 CHHE 12 ~24 h, FH 1%PUEALERIE (50 mmol - L BERRZE M
Fiil, pH 6.8) T =i T [l % 4 ~ 12 h, FEIREREE 10%1) R4 LEEH /K, Epon812 MR, 60 C
TRE. HBEFIIV 2 um FEEY) R, FRIEE G0, SR T WA .

1.3 ALALERAR

RERWEE: BT BIE R, HFHIIN B E g t, SAEE F0E, fam 57 Ik
PP BB LAY (FOE, 1986). AU ERIEZS, WIRGIMETI ., Sis N,
MR 2 5 DU AR S S P2 AR RR P ) (Jones, 2002); EHXRERIY) PR 28 i e thy, B )
SLRNF AR TG M S B A e 4544 (Liw, 20135 ABEAXIRK, 2015).

TERS RV (OISR : ARGk AT e B i, L — R e, BB TSR . TER SR
RiF=AEE A, AR SR N A S AR (EOBL 1986),

2 RS0

21 EFRIUTK

IAEZF I E, KRB R, SRR AR, BB e SRR, & 4
SR 11 H B FEHC 4.0 mm, {63 1.5 mm; 2587 LM, LRI, ERKIX
3 S R ] B EEAIAEE K — EAR R ANA . BUE 2 A BAZFEEE BT IAMAC, MRS, £ 3
HEA), FEEARIEAKE 4.5 mm, JEERSAFK, JHAERTA 8 mm &K (& 1.

F1 AFEKANEHREHE

Table1 Bud growth and timing of pollen development

I i) ZFi%/mm P67 /mm ZiEER B R ek kBt

Time Scaly bud Flower bud Anther development Pollen development

10 4 kA 3.0+0.1 0.5+0.1 TELEETE R T BEEOINEd

Early Oct. Anther wall is developing Sporogenous stage

11 A bfy 4.0+0.2 14£03 TE25EE K BRI

Early Nov. Formation of anther wall Microspore mother cells form
1 ATA 4.0+£0.1 1.5+0.1 DB JRIE R TR WA ZIT G

Late Jan. Tapetum achieves full development Onset of meiosis

2 A k4 40+0.1 1.5£0.1 SR IR IRE R R

Early Feb. Onset of tapetum degeneration Completion of meiosis

3A LA 45+02 45+03 HRELE R MMETHE LR

Early Mar. Tapetal cells collapse Mitosis of microspore
3ATA 45+0.2 8.0+03 HRE)ZTH R TR B

Late Mar. Tapetum is disappeared Maturation of pollen grains

22 IMNEFEHE
ek kB R R S5 2 [ 2 1,10 B FA), 65K 4 3 mm, (£33 K42 0.5 mm,
IR 25 R I 2 HOE A e, 38 2 e L B 2 B s ok (B 1, A
11 A BA), FEK A 4 mm, fEEKEME 1.5 mm (R 1); & /g8 i 201k e/ 7 BE 40,
FERHE SN IAARR, GMZ R, STEZi R B Bttt (B 1, B). fEZEAKERIE, /D

- REg fg gk sl ok (Bl 1, C~E).
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PRGN, 4 DAL ] F TERBEIR B EE (& 1, GO, 774 4 AT, FERE NN, 4
AN R R 0 0 I e B I T R P A, DU AR 4 AR HEST U AR (B 1, HD.
N BRAR B R R ], JEG R R A .

2.3 HEFEFER

VUor iR BE IR BE R R fe, DEFIFE TAEN (B 2, AL B)o /MR AR 1 4
S, HFREAZAERY . DETMEEEIE 2R, INZ 1A YR KE RN R, £
VAN Gy g

3 A Bfy, FFEEEKEDARIR N, 4.5 mm. UEEWMHKE 45 mm B, MIFRERLZSH, X
MR TR | A2 nE. MITHLSRRALENMBSR, 774 1 ADSRIEFRABRA 1
AN . AETHA PR AR SR EE (B2, C~B), ZaHBEIERMpPN (B2, G.
H).

AETHAME T — RAVEEAL, WiE R RER 2B Y, H RIS RN B2 5188 A8 N
L (K2, G, 1ok s ARRIE (&2, H.

3 AN, e, AETT ATERRRERTE, SR 38 pm, KAHAIA 45 pme B
WS 1 AVEFRMMBA 1 MMM (F2, H). AR ETTEHRMph g, 2RE. HR
ST ER, BRI R RENRN, ASTERRL.

24 THHEREH

T2 BE BRI R B TR, LG A 2 = . R R F i R 510k KB Z %
R 1, 10 A EAGEHL0 M 2L GEE, BEARA 2400, IR e 2 RE 5 /N BE A0 i [R) 20 T
BB, Ao 11 H A& agn i o tb sl a7 REANIRET, feZ5REth CEAR R, HAaE 5 24,
RGN EEARAT M ENEE, T EMYHZ, TEN2 E4l (K1, B).

AN & JZ AU S AL, HBEE &2 RPATAFE DI, EIEA RN K g%, RIWHEA
FRIESZN, BUENHBIREHZEMAENEE, REEM THRAGEENRNEZ, FZEREN
TR KB IR HEE 77 . SREEE AN B 5 ot & 24— #E o (B 1, B, Ja RAR ) ALK T
WG (B 1, C~ED, /M1 BRI 46980850 7 24T, ShES 2 K B ik BT, 20 MR AR A 35K,
AR K BRI (B 1, F)o /Nl BEA Mg o 20 3G S5 RN, S8R J2= 40 Ml
GEILBILILG, ROV YAE, DA EmE (B 1, G, HD. Jiem K aidt N/MT
W, gREZaMEdE— PRk (F 2, AL B). MM KT E/MITA L3N B, 90H 2140
FHFEIAR, R NIRRT (B2, C~E). ek laar, BEEMREL (H 2,
F).

2= N EER) FEEIIRE R AEAER K B A A TTIE G TR, 8ok . ek K8 2 A TEAE i 2 B0%
HALFAeR b iy, 25 EER BRI, RICVAMARERIER R, IR AEE R AR N
B (K2, F.
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E1 HMEFREMEHERE
A: 10 H LR, oRigfaan i mEEdfy; B: 11 A LATEZ), TE2GEEA/METRIABEIEM: C. D: 12 A TRTEH, RIEEER/ MY
B, SRR B 1A LATEZ, IO R AEZEE, SEE AR F: 1 AT, MO REIRARER,
SREMETE (Fido, SREZAMERIRE G, TR G: 2 H RAHTMEACREEE R (Fisk), SRR 240 M i 40 Mo TR 4
H: 2 A BAVNME TG AR, G2 iiRgi. CT: Zik4181; EN: 2y NEE; EP: R M: )2,
MMC: /NMiFEEAINL: PC: BEANML: SC: i&f4ufd; ST: MEFIUME: T: ZRE)E.

Fig.1 Microsporogenesis and anther wall development of apricot

A: Young anther in early October, showing sporogenous cells and parietal cells; B: Microspore mother cells and anther walls are established in early
November; C, D: Microspore mother cells and anther walls with tapetal cells beginning to enlarge in late December; E: Microspore mother cells
are rich in cytoplasm and tapetal cells are enlarged in early January; F: Microspore mother cells accumulate callose on their surfaces in late January,
and lipid droplets exist in the microspore mother cells and tapetal cells; G: In early February callose walls (arrows) are forming to separate
microspores and tapetal cells are degenerating; H: Microspore tetrads are formed and the tapetum is degenerating in early February.
CT: Connective tissue; EN: Endothecium; EP: Epidermis; M: Middle layer; MMC: Microspore mother cell;
PC: Parietal cell; SC: Sporogenous cell; ST: Microspore tetrad; T: Tapetum.
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Eﬁ; 3 G P |
2 R TR RN EN
A. B: 2 Ay, AMATEEMRR (k). SRR GE, HENEMM R C~E: 3 LA, MITREE LR
2 - AfEAERy, CEFEAMEAEE (Fik), SRRREEAMR, AEANBMBER Fo 3 R, 29 BN AR S (R SkO;
G: 3 Ahfy, ABFEMAAL T EFRAE D g (Fik): H: SAIER, AEMBERE (Fik). CT: HBALL EN: HENEE,
EP: KJZ; GC: /ERi4NML; M: )z MS: MET; PG: fEFNL T: SR VC: BEFRAIM.
Fig.2 Male gametophyte formation and anther wall dynamics
A, B: Microspores contain lipid droplets (arrows), tapetal cells are densely stained, and endothecium cells are enlarged in mid-February;
C ~ E: In early March the microspore undergoes mitosis to produce a 2-celled pollen grain, the generative cell has its wall (arrows), the tapetum is
basically degenerated, and the endothecium cells are enlarged; F: Endothecium cell walls develop striated secondary thickenings in mid-March;
G: The generative cell is located in the center of the vegetative cell (arrows) in mid-March; H: The mature pollen grain contains an elongated
generative cell (arrows) and a large number of lipid droplets are present. CT: Connective tissue; EN: Endothecium;
EP: Epidermis; GC: Generative cell; M: Middle layer; MS: Microspore;
PG: Pollen grain; T: Tapetum; VC: Vegetative cell.
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31 BMMATFAESTEFZRES

ek K B A M RAENBER AR T, MM RAESENNMIT R E, B3I
SERIREL /> % (Hong, 2005; Pacini, 2010).

AR E, BRI eTE . fL2F 11 B A RAE I, FFa4R, Do fagn i o
WIE R N7 BRI 4625 2 H BREFITIRMHC, LIRS, IO /N7 BE 0 56 Bgsksi - 2
PR, NMET R RIE S AR B AR EE, M BEAE A 7 REAE RS AR ERR [E 2, B
flFRAESHEFLARED . WA SRR EPERY], A R A0, HRA SR K
B, MR, MR R BORE R, PR AN, SEI T A AR A )
TR AR AR 22

fe2F fa BRI, AR B0 s R B 3 AR H H L, J2 58 A4 m) e 14 AR
R EERE 4 (de Storme et al., 2012; Bomblies etal., 2015; [l 45, 2017), 7EAKIRAR R
KB FHE 2 A, RIESS Tid AR B, JEor R ANRE S 3 (Jansson & Douglas, 2007; de Storme
& Geelen, 2014). IR RE T NG SIRE Y R 5442 AW FLAEAN FFD AR T A
AHIE, B TR R TR RO AT REAH R A SRARIR AR B2 7 7 564, ANEEA I35
LTI RIN T A T e — 2 EA RIS A B0 MRS 2T IR IS TR AR — 3, BRI A,
RIRA R A R LR, AR R A 5. JBRERA KRN &2 HIFWHREH
TR, HEFEFER HEZR HEIRK, SRESEFGT 42 HZEH11MH, RHER
ARG 1A, BONHERR H RIS 2240 5 s R 8 3 k.

fEfHERIE, Julian 55 (2011) XPAKIEFIPEF RACE B H XE" (41°44'N, 0°47'W) AR
oo MR B AT I EE, FeF AMRIFAR T 11 AW, SR T 1 AR, LRI AR, 857 &S
5/ BRI RO ORI 1 — B0 B AR N /N BEAE R S8 i e 2, AR S5 R
J& A SIS AR R RS AR AR A, AT R G 2 P BA . ML RIAFE
AIRES UL H B . RSSO, BE S AR K.

32 TNETFEMEMERESHEAEMEIRRETE

AR FREE R, AW N B MR AR R ZTT IR M BOR R E R, 00 24T 31 i 5
SR B, R R . /N BRI AR kK ROT AR M BOR R L RAEE TR E, X — IR b
WARIE, FIRERAIEN KB A B — MR

JIE ¥R 2 EH I B 20— 2 B H Ve = T 7 T R PRI PR A0 T VR A e AR el ol SR S A A D R
PIREALER (Murphy, 2012; ABEAXIA, 2015), HBEHMALRHHIL, S 5AFEY TR
(BUWRE %5, 20165 Pyc et al., 2017), 1, HEigHILIE R LeAg ) KT oy AR 241, S 550484
2% B (van der Schoot & Rinne, 2011); HILE G RHEY) 2 A N, 258 184 (Gurusamy
etal., 20000, A5/ BRI R EAETER A5, B 24T O BT AR, 6 PRI 25 AR
S, /N BEAN AR B T RS A S AH BAE AR, S5 OGP E AR, DGR
WEIRE S 25 B IA] JE 5 .



Zhang Chaoyue, Guo Shaofen, Sun Qing, Zhang Guizhi, Xu Junjie, Liu Lin.
Embryological characterization of apricot pollen and anther wall development.
2434 Acta Horticulturae Sinica, 2018, 45 (12): 2427 - 2436.

3.3 BmIgnE

BIHERUN, FE 2, N BRI Z REN S, ARTRN . AR EEFFRMBA
HMBAKEEFRWIR, AR EE KIS IR (Feng & Dickinson, 2007; Dickinson &
Grant-Downton, 2009). HCHAAER H A iU A AR SR, 2R It (BHEE, 1982),
AR (Rodriguez-Garcefa etal., 2007) FIFE/R (XUbk 4§, 2007; Liu, 2012) {64 & 5, R
(536 55, 2013) AIEAEHT (E8 55, 2017) ek &icks, Tifek et BEm. R RIE
K, BEAER PR ROREIEM AR (R ATH EMr, 2015), [URILERIEE )5 L 108 BEAS
e A SRR (Liu, 2015, 2016), XFERIFEMR RKE/NE, wTRE/NE NI R a[VEMEE =Y
JiR. A RIAAER R A NE, J& T IR BORiEm et . &em i, EFRMA RN R
JIE ¥ LU AR R A RE I ek B = & (M RE &

BEZA R B ISP REZE/EN (Pacini, 2010; Chang et al., 2011), ANk KB RMLE
FEVIR, RS kK B % VMK (Gomez et al., 2015; Winiarczyk & Gebura, 2017). K#EESN 77
X, GEEAT 0 NRFRAL, — MR IMSER, ERNKE PG AYERE ORI E, @
AHRR I N R AAER KB 08 Y0, 16k U5 GRS 2 58 4 A, v JIC CRIARAN 422, 2003)
AIHE (Murgiaetal., 1991) FIZREZ2X MR, 71— MRAUE 8 F R A9 2, E/NMF R4
MLRE o 2S5 A R AL R BB A, R AR AR i S A 2 B e AL B 2w b, M ELRL S TR EUE S5 A, B
EMKE, AR IER R, tnE KFBESE (Pacini & Junipe, 1983) HIZkEH 2l & 1X Fh2 A,
B Z I AR R AL E, BERME, HIE TRz . S RMRrNFEEE
TR DU AR e IR, 3R B4 B fife A R A1 BE 7= AR K= IEWG, TE T 5e 2 5 GRS 2 B4R
WL E IR S 5l

3.4 BIAFHLSRNOTESFERE

FELZ AN, RG22 0 BB IR I EIR A AR, 6 ZE B RO S 4 RER € -
A ZE %5168 AR BT DA N W HERC TR R A2 28— I 22 0 RIS %

R A BERIAIRCEZ) 4.5 mm, MIEE KL HRIER] 4.5 mm K, NMUTRER LR,
BUHERC TARISE — IR 203, FIIXS ‘B BIek K B IMELSIR diEms) 5 ‘@XM
—E. Ik, BRSO MR TR R RS IR L RIS, AT R R
BRI WTIE K B BRI 25
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